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seconds at midnight, or when the line is 


We illustrate herewith a ‘‘ Railroad System comparatively unemployed. 


of Synchronized Clocks ” 


as designed and | 


This system is operated by one Standard 


operated by the Standard Time Company of ; Regulator kept at an observatory or at a 


New Haven, Conn. 
cially adapted to railroads and such other 
corporations as have their own regular tele- 


This system is espe- 


graph service, though only very slight modi- | 
and effects the synchronization of the station 


fications are made, where the system is to 
operate in stores, oflices or private dwell- 



































central point on the railroad, and corrected 
to the true mean time by daily astronomical 
it sends out automatically the 
electric current which gives the time signals 


observations ; 


clocks. 








ings. On short lines one main battery satisfies 
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| from the standard clock, and the Lund syn- 


chronizer, by which the hands of the second- 
ary clocks are set to correct time. 

The first-mentioned device is shown at a, 
just above the XII. of the standard clock. It 
consists of a small metallic plate connected 
with one pole of a buttery, whose other pole 
connects with the arbor of the clock. The 
two wires are seen at ¢ and d, and the circuit 
is closed by the minute hand itself, when it 
reaches the even hour. 
so adjusted that the closing and opening of 


The circuit closer is 











intered at Post Office, New York, as Mail Matter of the Second Class. 
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minutcis before to two minutes after the 
hour, When not synchronizing the clock, 
the pins are ordinarily at the ends of the 
slot, so that the minute peinter can easily 
clear them as it revolves. When the circuit 
is closed, however, they are drawn rapidly 
and evenly together, carrying the minute 
hand exactly to the hour mark; when the 
| circuit is broken, a counterbalancing weight 
| carries the pins back to their original pesi- 
| tion, 

| The diagram shows the clocks as having 























YNCHRONIZED-CLOCKS 





At present, various observatories through- | the service, but on long lines use is made of 
out the United States furnish time to rail-| the local batteries kept for the telegraph. 


roads near them by means of the ‘‘ ticks ” of 
an ordinary telegraph sounder, from which 
the operator sets his watch or some one 
station clock with more or less accuracy. 
The Standard Time Company propose, in 
addition to thus furnishing the second beats 
as at present, to set, at the same time, any 
number of clocks at a station to true and 
to uniform time ; and this without further 


The clocks can be worked wherever a 


sounder will work. These cells of battery 


| are shown at B, d, /, J, the relays at R, R, R, 
| the sounders at 8,8; at pl, p2, p38, are the 


switches used to connect the main line at 
will with the clock, or with the regular 
sounder. 

The parts of this system peculiar to the | 


Standard Time Company are the Willson | the armature of an electro-magnet, and they | and back again. 


the circuit are instantaneous, and the contact 
is of a definite duration, depending only on 
the width of the metal plate. 

The second device mentioned, called the 
Lund Synchronizer, is attached to each sec- 
ondary or station clock, ordinarily behind 
the hour mark XII. It consists of two pins 
moving back and forth in a slot cut in the dial, 


jas shown in the diagram, in cach of the 


clocks at XII. These pins are actuated by 





Le, 


| just been synchronized at twelve o’clock; in 
another instant the pins will release the min- 
|ute hend for the next revolution. This 
| synchronization may, of course, take place at 
any hour or at any time in the hour; once a 
day, and at the even hour, will, in most 
cases, be found entirely satisfactory. 
| The management of this ‘ Railroad Sys- 
| tem” is in the hands of the station operator, 
| who simply moves the switch from p2 to p 
He will know when to do 








disturbance to the telegraph communication | circuit closer, for sending the electric signals | move, as indicated, through an arc from two! this from the regular time signals as sent out 
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now once or twice a day; and, in any case, 
but a few seconds’ interruption need take 
place in the transmission of regular business. 

The advantage of this Standard Time Com- 
pany system is that the clocks are all excel 
lent timepieces, independent of the electrical 
control, and can render good service if, for a 
short time, the wires are interfered with. 

This system is in operation on the New 
York, New Haven and Hartford Railroad, 
and extensions of the system in the cities of 
New Haven, Conn., Washington, D. C., St. 
Louis, Mo., and Madison, Wis 

The Lund Synchronizer has been in use in 
England for years with very great success, 
and there seems to be a wide field for similar 
work in this country. 

The Standard Time Company have, in ad- 
dition to the above-named patented devices, 
many others relating to synchronizing clocks, 
and to the matter of exact time in general, 
which they are now ready to introduce upon 
railroads in public butldings, offices or pri- 
vate dwellings 





_>—— 
The Electrical Theory of the Aurora 
Borealis. 


At the present state of our knowledge of 
electricity, it is just as certain that the aurora 
borealis is a display of clectro-dynamic phe- | 
nomena, as thunder-storms are a display of | 
clectro-statu_ phenomena. In the latter the | 
electro-statu charges of the clouds break sud 
denly through the insulating strata of air 
which separate them one from another 
and from the earth, and so produce flashes of | 
lightning, which often take place simul-| 
taneously between series of clouds extending | 
over a distance of many miles; and as sound | 
is transmitted with a velocity of very nearly | 
one mile in five seconds, and light is trans- 
mitted with a velocity practically instan- 
taneous, we must hear all simultaneous dis 
charges successively according to the dis- | 
tance at which they take place, while at the | 
same time their intensity decreases with the | 
distance; this explains the rumbling noise of | 
thunder, which usually begins with a strong | 
explosion, followed by what musicians call | 
It is generally known | 
that the distance of a lightning stroke can be | 
estimated by the time elapsing between the 
seeing of the light and the hearing of the | 
noise, which is about 1,100 feet for every 








“a diminuendo,” 


second, 

In regard to our knowledge of the condi- 
tion under which the aurora takes place, we 
know now that the rarefied air in the high 
regions of our atmosphere beyond the clouds | 
is as good a conductor for electricity as very | 
moist air, while we also know that the much | 
more rarefied region beyond that is practically 
absolute non-conductor. Experiments 
demonstrating this are now well known, and 
tubes so thoroughly exhausted that no electric | 
spark can be made to pass between two 
platinum points—only }” apart— have become 
objects of trade as well as the Geissler and | 
Crook’s so-called vacuum tubes, which con- | 
duct electric currents through many inches 
of the rarefied air left in their interior. It is 
proved by these now so well-known facts 
that the rarefied atmospheric stratum between 
the dense air below, and the very rarefied, 
almost absolute vacuum space beyond, must 
adapted to retain electric 


an 


be especially 
charges, 

In answer to the question where they come 
from, we say that they have the same origin 
as the electricity of thunder-clouds, namely, 
evaporations, mostly of the ocean, which 
always make the vapor positive electric and 
the remaining water negative. This evapo- 
ration goes on over the whole earth, even 
from the ice at the poles, and usually dis- 
charges itself silently and imperceptibly at 
such spots in the atmosphere as form a good 
conductor, such as descending rain, or even 
atmospheric moisture only; but often no 
such conducting spots are present within the 
reach of accumulated charges, and then we 
have at the tropics and temperate zone, 
thunder-storms, and at the poles an accumula- 
tion of electricity in the dry rarefied layers of 
air which finds no other way to discharge 


itself, as in more southern latitudes, with 


| degree of 





such spots where air is moist enough to be a 


conductor; if, then, such a discharge takes 
place, causing the electric current to flow 
through the conducting rarefied layers of the 
upper atmosphere, all who are under those 
discharging currents between the pole and 
the points of discharge, see the display of the 
aurora borealis, and those who are at the 
place of discharge in the ground, see this 
latter phenomenon also, as has often been 
testified to by those who have witnessed it. 
As the charge is usually lost before reaching 
the tropics, auroral displays must become 
more and more scarce the further we go south 
and rice versa more common near the poles; 
and this is the case. Usually the discharges 
of the positive electricity into the negative 
earth takes place at the first favorable point, 
that is, at the first conducting portion of air 
it meets, which, as a rule, is situated in the 
northern part of the temperate zone. 

Any one who has seen the appearance of 
electricity in a vacuo, so-called, which, cor 
rectly speaking, is only rarefied air, and who 
has also seen an aurora, must confess to the 
identity of 
glass tubes arranged to be exhausted by the 


appearance; this is why long 


air pump, while an electric current passes | 


interior, have been called 
A final proof of the identity 
ewrents is its 
it dis- 


through their 
aurora tubes. 

of the aurora 
effect on the compass needles, 
turbs by creating a tendency to place them- 
as the auroral 


with electric 


which 


Selves across electric currents; 


| streamers run most always from north to 
| south, they will tend to cause the needles to 
| place themselves east and west. 


Taking all facts in consideration—namely, 
the appearance and action of the aurora—the 
condition in which we know our atmosphere 
to be, and the knowledge we now possess of 
electrical laws, it must be confessed that 
there is no other theory left which can ex- 
plain the phenomenon in question with any 
satisfaction, while the electrical 
theory is fully sutiicient in all respects. — Ev. 

_- 

A meeting of the officers and directors of 
the Electric Railw.y Company of the United 
States was held on Thursday in the Drexel 
Building, President 8. G. Reed in the chair. 
Letters were read from cable and surface 
railroad companies, asking for information 


| concerning the workings of the electric mo 


tors, with a view to their adoption, as well 
an clevated rond outside of New 
One of the officers stated that the 


from 
York. 


as 


|company had now business before it which 
| it would take four months’ time to attend to. 
| It was also reported to the meeting that the 


arrangements for a track at the Chicago Ex- 
hibition of Railroad Appliances, to be held 
on June 24, had been completed. On this 
track, which is a third of a mile in length, 


}and runs around a gallery of the Exposition 


Building, two cars will be placed, capable 
of seating 60 persons, and fitted with the 
electric motor and necessary appliances, as 
well as the station and platform. Stephen 
D. Field, the electrician of the company, 


Park at once, and in a short time at this 
place the motors will be in use. 
——_ =. 
Voltaic and Frictional Electricity. 


The relation of voltaic to frictional elec- 
tricity is the cause of much trouble among 


young electricians. Nor is this surprising. 


According to the laws of energy, chemical 


action, mechanical work, electricity, heat, 


light, etc., may be expressed in terms of one | 


another. A passage which has caused no 
end of perplexity in Tyndall's ‘‘ Notes on 
Electrical Phenomena and Theories,” may 
be found on page 15: ‘‘The quantity of 
electricity liberated by the chemical action 
of a single grain of water on four grains of 
zine is equal in quantity to that of a power- 
ful thunder-storm.” And again: ‘‘The 
quantity of electricity associated with one- 
sixtieth of a grain of hydrogen in water, 
if diffused over a cloud 3,270 feet above the 
earth, would exert on an equal quantity of 
the opposite electricity at the earth’s surface 
an attractive force of 4,996,687 lbs.” This 
extraordinary statement calculated to 
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from such an authority as Prof. Tyndall, or 
even Faraday. I cannot possibly see, says 
the inquirer, how the above agrees with the 
laws of energy: The oxidation of four 
grains of zinc in the voltaic cell is barely 
equivalent to 490 foot-pounds, and not nearly 
what would raise one pound of water one 
per cent. in temperature. How, then, can 
this small quantity of energy be considered 
the equivalent of shattered trees and church- 
spires, and does pot the energy expended 
seem out of all proportion to the chemical 
action which is stated to be its equivalent ? 

Singularly enough, the ‘sentence quoted 
| from Tyndall originated with Faraday, and 

is regularly-repeated by lecturers, and may be 
found in most of the current text-books. 
Some time ago, a courageous electrician pro- 
nounced the theory as having no foundation 
in fact, and, strange to say, the swaim of 
lecturers who have been in the habit of bolt- 
ing Tyndall and Faraday whole, without 
ever looking into their premises while re- 
peating, parro'-like, their deductions—not 
one of these men, we say, was bold enough 
to come out and maintain the principle that 
he had, inferentially, been contending for, 
or else the assertion brought no rejoinder be- 
|eause it is easier to repeat figures than to 
think out their meaning when they can lead 
to no particularly profitable or interesting 
result. 

Faraday was perfectly justified in what he 
said at a time when the light of his genius 
was first illuminating the darkness ; but it is 
inexcusable to go on repeating the mere 
glimpse of a truth he thus perceived, with- 
out filling up the outlines since made clear. 
The same quantities truly, only one is at a po- 
tential of 1.5 volts, and the other at several 
millions. 

As is well known, people are led into ab- 
surdities by thinking about electricity, which 
is only a word, while the real agent is— 
energy. Electricity is merely the agency for 
its distribution ; just as a pound of water can 
do little work, but convert it into gases and 
explode them, and its force is mighty. 

—— 
Resistance of the Electric Are. 





Messrs. Ayrton and Perry have recently 
made some experiments with the object of 
obtaining further information as to the re- 
sistance offered by the electric arc, to supple- 
ment the data obtained by the late Mr. 
Schwendler in his 1878 experiments. The 
latter gentleman came to the conclusion that 
the supposition that the resistance of an arc 
of constant length was inversely proportional 
to the current which passed through it was 
highly probable. Messrs. Ayrton and Perry’s 
first series of experiments were made with 
Grove cells, so arranged that 30, 40, or 50 
could be throwa in or out of circuit, so as to 
increase or decrease the current without any 
interruption. An ammeter was placed be 
tween the cells and one of the carbons, and 
'a voltmeter between the two carbons, so as 
to measure the current going through the 
are, and the difference of potential between 
| the carbons. The position of the arc was ad- 
justed to a fixed distance, and the experi- 
menters managed to take three readings be- 
fore the light went out. The following are 
the results: Thirty cells gave a current of 
6.52 amperes, a difference of potential be- 
tween the carbons of 30.4 volts, and the 
work in foot-pounds per second in the are 
| amounted to 146 2, With 40 cells the cur- 
| rent became 10.16, the difference of potential 
30.4, and the work 227.8. With 50 cells the 
| current was 11.92, the difference of potential 
| still remaining steady at 30.4 volts, whilst 
the work increased to 267.2 foot-pounds per 
second. Subsequent experiments were made 
with a Brush dynamo, readings of the 
| voltmeter only being taken, and the current 
being alternately trebled and diminished to 
one-third by the alteration of resistances in 
circuit. From the readings obtained it ap- 
peared that for a fixed distance between the 
carbons the difference of potentials necessary 
to maintain the are is nearly but not quite 
independent of the current, the electromotive 
| force requiring to be slightly increased when 


puzzle the average electrician who never|the current is very much increased. The 
takes anything for granted, even if coming| next question was to ascertain in what way 
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the differences of potentials between the car- 
bons varied with the length of the are when 
the current was kept constant. The mode of 
procedure adopted was to fix on a particular 
current for each set of experiments. The 
sarbons were then put successively at differ- 
ent distances apart, and the resistance in the 
circuit varied until the pre-arranged current 
was flowing through the arc, wben instantly 
the arc was projected on a screen by a lens 
of known magnifying power, and the actual 
projected distance between the carbons on the 
screen read off, and the difference of potentials 
between the carbons ascertained. A number 
of experiments were made in this way with a 
Brush machine for currents varying between 
5.5 and 10.4 amperes, the distances between 
the carbon points from 0 to 1} inch, and the 
difference of potential varying from 0 to 149 
volts, the carbons being .24 inch thick. The 
result showed that at first the difference of 
potentials necessary to mintain the are in- 
creased rapidly with the distance, and that 
at a distance of about one-tenth of an inch 
it was about 60 volts. This increase con- 
tinued up to one-quarter of an inch distance, 
after which the difference of potentials neces- 
sary became nearly proportional to the in- 
crease of distunce, being about 54 volts per 


inch increase. The experimenters plotted 
these results, and obtained a curve for 
the increase very like that obtained by 


Mr. C. F. Varley for the discharge through 
a vacuum tube, and Drs. W. de la Rue and 
Hugo Muller for the connection between the 
electromotive force, and the distance across 
which it would send a spark. The result of 
the experiments showed that the difference 
of potentials between two carbons necessary 
to produce an are depends almost entirely 
on the distance between them, and hardly at 
all on the strength of the current. A detailed 
account of these experiments will be found 
in the Philosophical Magazine for May. 
Messrs Ayrton and Perry conclude by ex 
pressing their opinion that ‘‘in all proba- 
bility the conduction from particle to particle 
in a microphone is of the nature of a small 
electric are, or rather, perhaps, a convective 
discharge.” 
———_- > —__— 

By a decree dated April 12th, 1883, the 
President of the French Republic, on the 
recommendation of the Minister of Posts 
and Telegraphs, has promoted to the grade 
of officer in the National Order of the 
Legion of Honor, M. Marcel Deprez, elec 
trical engineer, and author of numerous and 
very remarkable discoveries and applications 
in electricity. M. Deprez was named 
Chevalier, January 18th, 1881. 

——  o-</me 

In Switzerland the Federal Council has 
proposed to the Federal Assembly a conces- 
sion for an electrical railway between St. 
Moritz-les-Bains and Pontrésina. The rail- 
way will be 7,200 meters long and will be 
afterwards extended. Before the opening of 
the St. Gothard Tunnel the traffic from 
Switzerland to Italy passed through Coire 
and Chiavenna, across the Jubier or Splugen 
passes. The Swiss railway now ends at 
Coire ; during the coming year, the Italian 
railway system will be completed as far as 
The projected electric railway 
Chiavenna and Coire 


Chiavenna. 
will serve to connect 
by two routes, the distance betwen Coire 
and St. Moritz is 76 kilometers; from St. 
Moritz to Chiavenna is 48 kilometers, total 
124 kilometers. At present the concession 
is only asked for as far as St. Moritz If 
the establishment of this electrical railway 
gives good results, another concession will 
be solicited for the Engadine, thence by the 
pass to Chiavenna. All of this region is 
well provided with waterfalls which may be 
utilized for the motive power. 
———_+ae—__—_ 

During the launching of the great Italian 
ironclad Lepanto at Leghorn, Mr. Salvatore 
Orlando, the engineer who directed the 
operation, calculated the speed of the ves- 
sel’s movement by means of an electric 
register of his own invention. The ap- 
paratus registered with the utmost precision 
the movement of the vessel at different 
points of its descent. 
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The Electric Light on Board Ship. 

There is no single field in which the elec- 
tric light has attained so much success as in 
the lighting of passenger steamships. Gwn- 
ers quickly recognized init another means of 
decreasing the discomfort that always ’at- 
tends a voyage, at least toa landsman, and 
gave it an immediate trial. 

Two great evils of life at sea are deficiency 
of space and want of ventilation, and both 
these are intensified after dark by the ordi- 
nary sources of artificial light, as passengers 
congregate around the lamps, while there is 
no free overhead into which the 
products of combustion can escape. Even 
in the North Atlantic, with its temperate 
climate and constant air currents, this is se- 
verely felt; but it is only in the Red Sea 
or the tropics, where the heated air seems to 
stagnate, and the punkahs have to be kept at 
work over the heads of the passengers as 
they dine, to raise a semblance of a breeze, 
that the full significance of the ‘‘ smell of the 
lamps” can be realized. 


space 


Consequently, while corporations and man- 
ufacturers ashore have been waiting to see 
the course of events and the progress of in- 
vention, shipowners have made larger and 
larger ventures, until now it is understood 
that every new steamer of the leading lines 
shall be fitted throughout with electric light. 

This position has not been attained with- 
out great exertions on the part of the manu- 
facturers, for it is needless to say that an in- 
stallation upon a ship is a very different 
affair from one on land. Instead of a large 
engine house with plenty of space for circu- 
lation and room for the use of long belts, 
there is usually assigned to the electricians a 
confined space partitioned off from a coal 
bunker, and in this both engines and dyna- 
mos must be arranged. 

In the early ships this want of space was 
not so severely felt, because the illumination 
was affected by are lights, which require 
comparatively little engine power, and hence 
it was usually possible to arrange the appa- 
ratus so that a belt of a reasonable length 
could be used to convey the motion from the 
engine to the generator. But the invention 
of the Swan lamp quickly changed all this; 
the power employed increased from 5 to 50 
horse-power, while the available space grew 
no greater, and consequently other means of 
transmission had to be found. 

The Swan Company and Messrs. Siemens 
whom the bulk of this 
trade is divided, worked out the question it 
two different ways The former firm adopted 
the Brotherhood three-cylinder engine, and 
coupling it direct to the axis of the dynamo, 
they dispensed with all intermediate gearing. 


Brothers, between 


Messrs. Siemens Brothers, on the other hand, 
considered that in electric installation 
Which must always contain enough of com- 
plexity of itself, better without the 
addition of an engine driving direct, and 
therefore Mr. Raworth, their representative 
in Manchester, devised a new form of rope 
transmission, which 


was 


has been exceedingly 
successful in practice, having been applied 
in twenty-three instances, among which may 
be mentioned the steamships City of Rome, 
City of Paris, Alaska, Arizona, Aurania, 
Orient and Austral. It economical of 
space, as the machines and the motors can 
be arranged very near together and gives no 
trouble in working. It has the further 
advantage of permitting the use of ordinary 
engines, either of the vertical or horizonta’ 
type, which require no special skill to man- 
age them, and run at speeds which do not 
give rise to tremor or vibration. 
—_— 
A grand electric light-house, having an el- 
evation of 60 meters, is about to be erected 
at Point du Castel, near St. Aubin-sur-Mer, 
for the illumination of the coasts of Calva- 
dos and the mouth of the Seine. 
-. 
At Cannes, on the 4th of April, on the oc- 
casion of the International Regatta, there 
was a grand display of illuminations and 
electric lights. From 8 to 10 o'clock at 


is 











night, the iron-clads of the Mediterranean 
squadron—the Marengo, the Trident, the 
Ocean, the Redoubtable, the Heroine, and 


the Revenge—and the launches Hirondelle, 
Desaisc, and Hyena, lit up with their power- 
ful electric lights the City of Cannes, the ad- 
jacent islands and the neighboring hills. 
Gramme machines, 1,700 lights and Mangin 
projectors were used. 

—_ oe —_—_—- 

International Electrical Exhibition— 
Vienna, 1883. 


In the course of last month the applica- 
tions have so much increased that it will suf- 
fice to follow by continuing our sketch the 


| chronological arrival of the announcements, 


in order to set the importance of the Vienna 
Electrical Exhibition for the progress of elec- 
trotechnic in the right light. 

We begin with the application of 5S. 
Schuckert, at Nurnberg, who, besides a great 
number of dynamo electric machines for 
electric lighting and transmitting power, 
with a great many incandescent lamps and 
are lights, will exhibit a boring machine for 
coal mines, driven by electricity, the loco- 
motive lamp of the Austrian electro-technolo- 
gist, Herrmann Sedlaczek, dynamometers, 
ete. Alexander Kovaco, from St. Peters- 
burg, promises to send a rich collection on 
the department of galvanoplastic, and C. L. 
R. E. Menges, from the Hague, dynamo- 
electric machines, instruments for electro- 
technic measurements, electric lamps and 
clocks, and on the department of conveying 
power, novelties which have hitherto been 
nowhere exhibited. Paul Rebikoff, from 
Moscow, announces, besides a series of in- 
struments for electric measurements, 2 dy- 
namo-electric machine for driving differential 
lamps on a new system, telephone stutions, 
electric work for ringing, and different new 
electrical apparatus. The machines to fire 
mines by electricity, by A. Pornhardt, at 
Brunswick, made after the system of the ma- 
chines to fire a mine, manufactured by the 
Austrian Technical-Administrative Military 
Committee, as well as the influence-electrify- 
ing machines, with 20, 30, nay, even 60 ro- 
tating dises. True electrical unica, manu- 
factured by Oscar Leuner, at Dresden, after 
the system of Prof. Tépler, deserve to be 
particularly mentioned. Fleeming Jenkin, 
professor at the University at Edinburgh, 
will exhibit, under the name of ‘ Tel- 
pherage,” a system of automatical electrical 
transport, only lately patented. 
the London professors, W. E. Ayrton and 


” 


Likewise, 


John Perry, will show a new system of elee- | 
such as the roadways of the bridge, by the 
|use of powerful arc lights. 


tric railways. Boxeter & Nehmer, from 
London, will send dynamo machines and 
telephones of their own system, whereas 
James Boxeter & Son will exhibit batteries 
and electrical baths. The ‘‘ Societe Gramme,” 
with various magnetical and dynamo-elec- 
trical machines, accumulators and primary 
batteries ; *‘ L’éclatrage Eléctrique,” with dy 
namo-electrical machines and Jablochkoff 
candles ; and the 
with dynamo electrical machines for trans- 
mitting power—all Paris firms will be well 
represented at the exhibition. Very interest- 
ing is the application of F. O. R. Gotze, 
from Leipsic. who will exhibit the phosphoric 
apparatus of the well deserving Vienna elec- 
tro-technologist, Dr. Puluj, besides Crooke’s 
tubes, various radiometers, an apparatus 
after de la Rive for representing the rotation 
of electrical light around a magnet, and 
Geissler’s tubes. Very important is the ap- 
plication of the Duplex Electric Light, 
Power and Storage Company (Limited), from 
London, in dynamo-electrical machines, are 
lamps, duplex incandescent lamps, and bat- 
teries, the products of whose chemical ac- 
tion are said to be valuable to such a degree 
that the management would appear cheaper 
than in gaining circuits in any other way. 
One of the largest cable factories on the con- 
tinent, the German firm, Felten & Guilleaume, 
from Muhlheim, near Cologne, will come 
with a rich collection of cables, wire ropes 
and wires for divers electro-technical pur- 
poses. In the department of conducting ma- 
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terials do further exhibit the English firm, 


The India Rubber, Gutta Percha and Tele- 
graph Works Company (Limited), from 
their French branch at Beaumont-Persan, 
besides G. B. Tirelli, F. Casassa & Co., 





at Milano; T. O. Mouchel, at Paris; M. 
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{sent greater advantages than 
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Bauer & Co., at Paris ; Georges Montefiori 
Levi, at Anderlecht, near Brussels; The 
Telegraph Construction and Maintenance 
Company (Limited), at London ; Walter T. 
Clover & Co., at Manchester, and many 
others. With the interesting announcement 
of the Electrical Power Storage Company 
(Limited), in London, who will send accumu- 
lators for managing 200 incandescent lamps, 
and a ship driven by accumulators. which 
will probably turn in traffic on the Danube 
during the time of the exhibition, we close 
our sketch to-day. 

— 


To the Board of Trustees of the New 
Brooklyn Bridge : 





York and 


The undersigned, to whom it was referred 
by this Board to consider and determine what 
system of electric light was best adopted to 
the requirements of the bridge, report as fol- 
lows: 

Representatives of all the electric lighting 
companies that had submitted proposals for 
lighting the bridge appeared before the com- 
mittee at the meeting appointed for the hear- 
ing. These comprised the United States 
Iiluminating Company, the Brush - Swan 
Electric Light Company, the Edison Electric 
Light Company, the Fuller Electrical Com- 
pany, the Schuyler Electrical Light Com- 
pany, and the Arnoux & Hochhausen Elec- 
tric Light Company 

The committee heard all who were present 
at considerable length, and made exhaustive 
inquiries as to the advautages claimed for 
the different systems represented. After 
careful consideration of all the facts pre- 
sented, and consultation with Mr, Martin, 
engineer of the bridge, who had made an 
examination of the different systems in ac- 
tual operation, it was decided to award the 
contract to the United States [luminating 
Company. Although this company was the 
lowest bidder, the committee was not wholly 
influenced by this consideration in making 
its decision, but selected the system which 
the United States Company proposed to use 
as the one which in all respects was best 
adapted for the work of permanently light- 
ing the bridge in a satisfactory manner. 

The proposal of the Edison Company in- 
volved the use of incandescent lights, and 
was not favorably considered, as it appeared 
to the committee that greater economy of 
power and more perfect general illumination 
could be obtained in lighting large spaces, 


Of the different are systems represented, 
system, by the United 
States Company, and the Brush system, used 
by the Brush-Swan Company, seem to pre- 
the others. 
Both of those systems are well known, and 
have for a long time been in suce:ssful and 
very extensive use throughout the country, 
and the companies which are introducing 
them are doing a large business, and have 
had great experience in carrying out instal- 
lations similar to that desired for the bridge. 

While there seems to be little room for 
choice between the two systems in regard to 
reliability of the apparatus for continuous 
use, the Weston system appears, from the 
facts presented to the committee, superior to 
the Brush in other respects, and especially in 
economy of power and in safety. 

The engineers of the bridge have carefully 
examined the Weston apparatus, and are of 
the opinion that it is admirably designed and 
well constructed, and the large number of 
lights of this system which they have ob- 
served in operation in New York City ap- 
pear to be working in a very satisfactory 
manner. 


used 





It appears that tests and measurements! 
which have been made of different dynamo 
machines with reference to economy of | 
power, and especially those conducted by 
the committee appointed for that purpose at 
the Paris Electrical Exposition, show a con- 
siderably higher efficiency for the Weston 
dynamo than for the Brush or for any of the 
others which have been brought into compe- 
tition with it; and it is stated by the repre- 
sentatives of the United States Company that 
important improvements have been made in 
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the Weston machine since these tests were 
made, which make its superiority in this 
respect still greater. 

As the expense of supplying power to 
operate the lights is to be borne by the bridge 
corporation and will be continuous, any con- 
siderable reduction in the amount of power 
required appears to be a very material con- 
sideration. 

In view of the numerous reports of fatal 
accidents occasioned by persons coming 
accidently into contact with the wires of 
electric lighting circuits in which a current 
of very high tension is employed, the com- 
mittee inquired very carefully into the rela 
tive safety of the different systems submitted, 
and, from the facts elicited, is convinced that 
the advantages of the Weston system in this 
respect are very marked. 

The Weston lamp is constructed to work 
with a very short are or separation between 
the carbon points (the length of the Weston 
arc being about yy”, while the arc employed 
in the other systems is from ;y” to 4” in length 
and the tension of the current required for 
working a given number of lanps in the 
same circuit in the Weston system is corre- 
spondingly low. The Weston current is also 
continuous and uniform, while in some of 
the other systems—notably the Brush —the 
current is pulsating in its character, and all 
writers on the subject appear to agree that a 
pulsating current is much more dangerous 
than a continuous one of the same tension. 

As the bridge is to constitute a great public 
thoroughfare and any defect of insulation or 
accidental displacement of the wires might 
bring the iron work of the structure into the 
circuit, it seemed to the committee in 
the highest degree objectionable to permit the 
use of such a current as would be capable of 
doing deadly harm. A current of very high 
tension, especially when it is pulsating in its 
character, appears to be capable of producing 
injurious and even fatal shocks, while with 
a continuous current of comparatively low 
tension, such as is used in the Weston system, 
such danger is not to be apprehended. 

The specifications submitted by the United 
States Company are also in some respects 
more complete and satisfactory than those 
submitted by the other companies. This 
company has agreed, at a small additional 
expense, to put in two engines of 50 horse 
power each, instead of one of 100-horse power, 
as at first proposed, and this arrangement 
appears to furnish an additional precaution 
against stoppage of the entire plant, as, in 
the event of any accident to one of the 
engines, only a part of the lights would be 
affected, and probably either engine would 
be capable, in case of emergency, of running 
all the lights at present provided for. A 
considerable margin of power is provided 
which will admit of largely increasing the 
number of lights used, in case it shall be 
found desirable to do so, without any addi- 
tional expense for engines. 

The United States Company has also 
several electric lighting stations in New 
York, any one of which can be connected 
with the bridge circuits upon short notice in 

vase of emergency for temporarily running 
the lights. 

All of the work is to be done under the 
supervision of the engineers of the bridge, 
and is to be made entirely satisfactory to them 
before it is accepted. 

Great care has been taken in preparing 
the contract to protect the interests of the 
bridge in every way, and the committee feels 
assured that the work will be done in the 
most thorough and satisfactory manner. 

Dated April 9, 1883. 

J. ADRIANCE Busn, 

J.S. T. STRANAHAN, 

JAMES HOWELL, 

Committee. 

The electric lighting system organized for 
the Electrical Exhibition at Vienua will be 
equal to 272,000 candles. 

—_—_ +o —— 

A cotton factory in Moscow is lighted with 
320 Edison A lamps. 

———-—~@ pe 

The great sugar house in Samara (Russia) 
has been fitted with electric lights by Messrs. 
R. E. Crompton & Co. 


(Signed) 
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On the Composite Character of the In- 
duction Spark, 


THIRD ARTICLE. 


By Count pu MONCEL. 





(Translated for the ELECTRICAL REVIEW from 
La Lumiere Electrique.) 
(CONTINUED. ) 

Ever since the year 1855 1 had noticed that 
the two lines of discharge constituting the 
induction spark (that is, the lines of fire and 
the aureola) did not possess the same calorific 
power. At that time scientific men were 
much occupied on the subject of the differ- 


ent actions of the two different poles of a| 
| this manner, Mr. Perrot found not only that | 


battery, in respect to the heat and light de- 
veloped at each ; actions which led to the 


designation of these poles, one as the heat 


pole and the other as the light pole. I be- 
lieved that I saw in these two manifestations 
of the induction spark the expression of 
these two different actions, and was thereby 
led to insert the following phrase in the me 
moire on this subject, which I presented to 
the Academy of Sciences on February 5th, 
1855 : 

‘* Is this atmosphere the expression of the 
calorific effect of the electricity, whilst the 


white and sinuous spark is the luminous! 


effect ?” 
The calorific properties of the aureola had 


been rendered familiar to me at that time in | 
several ways; first, by the effects of com-| 
bustion or of fusion produced by the spark, | 
effects whose dimensions were proportional | 
to the aureola of the spark, and not to the | 


luminous threads of the direct discharge ; in 
the second place, by the suppression of the 


calorific effects of the spark when the latter | 


was deprived of the aureola ; and secondly, 
by the difference in the heating of two very 
sensitive thermometers placed in the two 
lines of discharge after their separation by 
insufflation. The latter experiment was sug- 
gested to me by Mr. Valerius, of Gand, at 
the time of the Universal Exhibition of 1855, 
after I had shown him the very considerable 
dimensions of the carbonized tract left on a 
board of white wood in front of which I had 
caused the spark to pass during some seconds, 
To make this thermometrical experiment, I 
had recourse to two Regnault hygrometric 
thermometers, whose bulbs I had previously 
blackened, and I plunged one in the in- 
sufflated aureola and the other in the middle 
of the luminous jet. The latter thermometer 
rose much less quickly than the former. 

On the other hand, I had observed that 
the luminous jet pierced a sheet of paper, 
and I naturally concluded from thence that 
the aureola represented a flow of electricity 
in quantity, conducted by a gaseous con- 
ductor which is heated to incandescence, and 
analogous to that of the current from a bat 
tery ; and that the lines of fire constituted a 
flow of electricity of tension, analogous to 
that produced by plate-glass electrical ma- 
chines. This opinion was more strongly 
fortified in my mind when I proved the effect 
of insufflation of the aureola under the influ- 
ence of magnets. 

About that time (1855) my experiments at- 
tracted a great deal of attention among 
physicists, and Mr. Pouillet noticed them in 
the edition of his work on physics which he 
published at that time. However, the con- 
clusions to which I was conducted were only 
admitted towards the year 1859, when Mr. 
Perrot, having separated the two manifesta- 
tions of the spark by the process described 
in the preceding article, could study their 
characteristics in two different circuits. 

In fact, under the conditions of his experi- 
ments, the effects were indisputable, as the 
reader will soon be enabled to judge. Thus, 
having placed across the sort of Y formed by 
the two electrical discharges a very fine plat- 
inum wire, he demonstrated that one of the 
points of contact of the wire remained rela- 
tively cold, whilst it was heated, and even 
became incandescent, at the other point of 
junction. He discovered also that a glass 
thread was not melted when placed in the 
luminous jets, whilst, on the contrary, it was 
at once melted when placed in the insufflated 
aureola. Finally, he proved that no mechan- 
ical action was produced by the aureola, 


whilst the direct discharge possessed suf- | 
ficient energy to pierce a sheet of paper'| 
without leaving any trace of combustion. 

His conclusions were naturally the same as | 
my own. 
in the physical condition of the two mani- | 
festations, he undertook a number of decisive | 





| subject. 


| As the two manifestations of the spark | 
|can, in the experiment of Mr. Perrot which | 


we described in our preceding article, form 


two separate circuits independent of each | 


| 
|of these cire its, 
| . . 

chemical actions 


other, we can introduce a voltameter in each 


ir 


of each. Proceeding 


| the current passing through the insufflated 
| aureola produed an electrolytic action capa- 
| ble of depositing 5.5 milligrammes of zinc 
| per hour, but also that the chemical work of 
the induced current became maximum when 
| the aureola attained a given volume. Nothing 
| similar was produce | in the voltameter inter 
| posed in the circuit of the lines of fire, and 
|by comparing the electrolytic action pro- 
| duced in the circuit of the aureola with that 


| furcation, he found that they were the same. 
As only quantity currents can produce an 
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But to demonstrate this difference | 


experiments, which leave no doubts on the} 
}each spark produces in the air which it 


and study separately the | 


| produced by the entire current before its bi-| 





|appreciable chemical action, it was demon- 


| strated by this experiment that the er 


of the aureola was a quantity current 

This conclusion may also be confirmed by | 
introducing into the two circuits of the in- 
sufflated spark two galvanometers in place of 
two voltameters ; one of these galvanome- 
ters will show no deflection, whilst the other 
shows considerable, and even as much as in 


that part of the circuit where the two flows 


are not separated. 

| A curious fact is that the two parts of the 
induction spark, once separated, preserve 
| their characteristics unchanged in the re- 
| maining part of the circuit through which 
| they flow, and can furnish the same exterior 
| effects beyond the points where their separa- 


|two manifestations in the manner of Mr. 
Perrot’s experiment and we make a solution 
|} of continuity in the circuit of the insufflated 
aureola, the spark which passes across the 
| solution of continuity is the exact reproduc- 
| tion of the efluvium which has given birth 
| to it; it is in consequence, totally lacking in 
|the jets of fire which constitute a static 
The same result takes 


electrical discharge. 
| place when we make a solution of con 
|tinuity in the circuit of the jets of fire of 
| the direct discharge ; the spark produced is 
| like the current which gave it birth, it has no 
' aureola. 

If the jets of fire of the direct discharge, 
by their reaction on the medium through 
which they pass, determine and facilitate the 
passage the quantity discharged, the 
latter reacts in its turn on the tension dis- 
charge in such a manner as to displace it. 
The two following experiments by Mr. 
Fernet seem to clearly demonstrate this reac- 


of 


tion. 

Two little rods of brass, of 
centimeters long, are each fastened on an in- 
sulating support and placed parallel to each 
other at a distance of some centimeters and 
in a nearly vertical position. Their upper 
extremities are then separated so that they 
form between them a very acute angle whose 
summit points downwards. Each one of 
these rods is then connected with one of the 
extremities of the secondary wire of an in- 
duction coil. The sparks then discharge, as 
it would be natural to expect, between the 
points where the rods are nearest together, 
that is to say at the inferior portion of the 
space enclosed between them, but they im- 
mediately abandon that region to appear at 
a more elevated point, and so on until they 
arrive at the superior part, when the ascen- 
sion is suddenly interrupted. The following 
spark jumps anew at the inferior portion 
and the same succession of phenomena is 
reproduced. The persistence of luminous 
impressions on the vision has besides the 
effect of causing the appearance, not of one 
luminous jet at one time, but a series of 
neighboring jets ; it is a sort of ladder with 
very brilliant rounds in the obscurity which 


about two 





| tion takes place ; also, when we separate the | 
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rises regu‘arly and slowly in the space com 
prised between the rods, and which, arrived 


|at the summit, passes suddenly back to the 


inferior portion to recommence its upward 
movement, without any visible movement in 
the opposite direction. 

These results seem to be explained by the 
heat due to the discharge. The passage of 


traverses an elevation of temperature which 
gives origin to the aureola, and this layer of 
air thus heated tends to rise, diminishing the 
resistance of the gaseous medium above the 
point where the first spark passes; the 
second spark then passes higher up by a 
longer path, although one of less resistance. 
The passage of the second spark produces 
the same effect on that which follows it, and 
so on until the spark passes at the highest 
point on the space which s2parates the rods ; 
then the heated air, continuing to rise, the 
spark begins again at the point where the 
stratum of air is thinnest, that is to say, at 
the lowest point. 

This explanation of the phenomenon can 
besides be justified by a modification of the 
experiment. If we place the rods in a hori- 
zontal instead of a vertical plane, still keep- 
slightly divergent, there will no 
any displacement of the point of 
and the spark will always jump 
narrowest space between the two 


ing them 
longer be 
discharge, 
across the 
rods. 

It will be the same if the rods are placed 
in a vertical plane, but in such a manner that 
the point where their prolonged directions 
would converge shall be above instead of 
below. 

Lastly, even in the arrangement first 
described, we may suddenly stop the ascension 
of the spark by directing a current of air 
upon it from above ina downward direction. 
Tension clectricity having a great facility for 
condensation to a degree where its energy 
would be considerable, it was to be supposed 
that by condensing the fluids disengaged at 
the extremities the electrodes before 
allowing the discharge to take place, the 
luminous jets ought to acquire a great devel- 
opment at the expense of their luminous 


of 


aureola. 

Experiment has demonstrated this to be the 
case, and if we submit a spark produced 
under these conditions to the microscope, we 
perceive only slight traces of the wureola, and 
only on the side of the luminous effluvium 
preduced by the jets of fire of the direct dis- 
charge. With a condenser whose plates are 
so constructed as to be capable of being 
brought near to each other, this transforma 
tion may be produced in the most striking 
manner. 

Thus a spark presenting only one very 
slender line of fire in the middle of an ample 
aureola is transformed under the eye into a 
line of light which becomes gradually more 
dazzling as the aureola fades. A condenser 
is not necessary to increase the importance 
of the tension discharge, a simple action by 
influence suffices for that. Thus when the 
induced current passes across a solution of 
continuity thereby giving rise toa long spark, 
the simple presence of a foreign body in the 
vicinity of the discharge is sufficient to in- 
crease the energy of the spark and even to 
provoke lateral discharges from the two 
electrodes. 

The form and dimensions of the conductors 
between which the spark passes also exercise 
a great influence. Thus the spark passes 
more easily and to a greater distance between 
pointed electrodes or those formed of very 
fine wires, than between rods whose ends are 
rounded, or between very thick wires. It is 
by using this principle that we have been able 
to separate the dischurge into two separate 
portions, one consisting of the aureola alone 
and the other of the lines of fire alone, as 
described in our preceding article. 

— ee 
Preparing to Test the Daft and Field 
Systems, 











A combination having been effected of the 
Edison and Field interests in electric rail- 
roading, there remains only two companies 
in the United States formed for the purpose 
of running electric motors for the conveyance 





of passengers, the other company being the 
Daft Company, whose manufactory is at 
Greenville, N. J., and the city office in the 
Boreel Building. 

The New York Electric Railroad Company, 
better known as the Field Company, is soon 
to fit up a railroad at Menlo Park, N. J, to 
exhibit the working of electric motors and 
making use of the Edison rolling stock at 
that place. and in a short time expects to show 
practically the success of its experiments. A 
section of a street railroad will also be pre- 
pared, upon which Mr. Field’s system will be 
tested. 

At Greenville the Daft Company bas been 
making experiments for a long time, and is 
now fitting up street cars with electric motors 
which are to be placed on the Newark and 
Bloomfield Horse Car Railroad. 

That there must be a collision between the 
two interests is inevit ble, und probably the 
litigation over the patents will soon com- 
mence, and as both companies are confident 
as to the result it is probable that the contest 
will be interesting. 

Both companies are paying special attention 
to the street car branch of electric railroad- 
ing at present, although the Field Company 
has also the ultimate object of introducing 
the electric motors on the elevated roads in 
this city. 

The system of Mr. Field requires the use 
of an extra insulated rail which it is proposed 
to sink in a tube below the levei of the street. 
Along this tube will be a slot so narrow as to 


prevent carriage wheels from passing 
through. Upon this sunken rail a carriage 


will travel to which is attached a steel bar. 
This bar, passing through the slot, joins the 
trucks of the street car upon which is placed 
a dynamo. Inside the tube, it is stated, it 
will also be possible to carry any number of 
wires. 

In a few days Mr. Field expects to have 
his car running at Menlo Park, when an 
opportunity will be given to examine it in all 
its workings. 

At Greenville the work of fitting up the 
vars for the Newark and Bloomfield road is 
being pushed rapidly, although there has 
been a greater delay than was expected, on 
account of the track between Newark and 
Bloomfield being out of repair, requiring a 
reholting of the rails. This has to be done 
with a peculiar bolt, which is now being man- 
ufactured, so that the track may be continu- 
ous and suitable for the electric current. In 
about three weeks it is expected that the 
track will be ready for the cars. 

Alrealy the building for the stationary 
steam engine is erecting. The engine will be of 
20-horse power, Which is much larger than is 
necessary, and can be used to generate power 
for other purposes. The road is only two 
and one-half miles in length, and conse- 
quently will require only one dynamo sta- 
tion. Three cars have been called for, but 
the dynamo will be of sufficient power to 
run several more. These cars will be run in- 
dependently, and a single car fitted with the 
motor will be enabled to draw several others. 
At Greenville yesterday a motor weighing 
450 pounds was attached to one of the old 
cars of the railroad company which is being 
equipped for the service, and was towed 
along the quarter of a mile track at as high a 
speed as the length of the track would per- 
mit. Several persons were on board. 

When fitted up with the necessary appli- 
ances, the motor on the car, which is placed 
underdeath, back of each truck, and taking 
up little room, will exert a tractive force of 
2,000 pounds, while each car weighs 21 
tons, and with 60 passengers the total weight 
will reach 6 or 7 tons. 

To stop the car, by turning a lever the 
current is diverted from the armature through 
the coils of a brake magnet, so that a power- 
ful pressure is made against the periphery of 
the wheel, while there is none on the bear- 
ings. As these brake magnets are attached 
to each wheel, the car, if necessary, can be 
stopped almost instantly, or one or more 
brakes can be applied at once. 

The current which passes through the 
rails is of low intensity, and the tracks, 
which are not insulated, can be handled 
without danger. Indeed, the current is of 
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such intensity that the ground and dirt offer 
resistance. Mr. Daft does not claim, how- 
ever, that no electricity is lost by the ground 
connection, but, owing to the low current, 
it is so small as to be hardly appreciable. 

In regard to the cost, Mr. Daft has pre- 
pared a statement of the daily expense of 
his system and of a horse-car line, of 10 
miles, operating 50 cars. Assuming that 
150-horse power will have to be ready for 
delivery on the track at all times, a 200-horse 
power engine would be necessary at the 
primary station to operate the generator or 
generators ; the boiler would cost $8,000 ; 
the generator about $12,000, and each motor 
including cost of attachment to car, about 
$800, making a total of $60,000 or $65,000. 
Assuming a run of 16 hours per day, the 
running expenses will be about as follows : 


Coal, 4 tons, at $5 per ton 
Engineer for 16 hours........ 


Ds ic ct 2des see eeee as aulonedateter an 
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Total per day for running 50 rars..... $6% 


on 


This is about $1.25 a day fora car running 
16 hours. Operating the same road by 
horses, Mr. Daft says, in which case 400 are 
used, costing $150 each, in all $60,000, the 


cost per day would be : 


To maintain horses, each 50 cents... $200 00 


24 stablemen, $1.50 each........... 36 00 
12 other employes at $1.50.......... 18 00 
Interest on $60,000 at 5 per cent..... 8 00 
Depreciation at 20 per cent......... 32 87 


Total . $294 87 


Thus making the expense a little less than 
$6 per day for the same car on the same run. 
This comparison Mr. Daft thought to bea 
fair one, although necessarily approximated, 
as experience in electrical railroading had 
been limited asyet. Thesystem, he thought, 
would be most economical, as only ‘the 
electricity needed would be used, except the 
slight amount of As regards the 
distance of stationary dynamos, it wou!d be 
regulated according to economy. On a 
large railroad 25 miles would probably he 
the distance, while for street roads it would 
be cheaper to have them nearer, at stations 
of about four miles. As regards speed, Mr. 
Daft thinks 70 miles an hour could be at- 
tained by the motors already in use «n his 
track. At least he had computed that this 
rate was reached by experiments with the 
velocity of the wheel when raised from the 
track. Experiments with a motor yesterday 
which weighed 450 pounds showed that it 
pulled steadily over 300 pounds, and at times 
reached 350 pounds. This force would cause 
the motor to ascend a grade of 45 degrees. 
This statement, Mr. Daft said, would proba- 
bly be challenged, but he was ready to dem- 


waste. 


onstrate it. The dynamo used by Mr. 
Daft is one of his own construction. 
— eae 
On Prejudicial Actions in Dynamo-Electric 
Machines. 
All machines have injurious actions, 


which do not anse from faulty construction 
but are inherent in their nature, and which 
may be sometimes infinitely lessened, but 
can never be suppressed altogether. Innewly- 
invented machines, writes M. Frank Geraldy 
in La Lumiere Electrique, ‘‘the defects are 
at first so numerous that the real nature and 
importance of the different causes of loss 
sannot be ascertained, the investigation of 
them can only be made later on. 

‘‘With dynamo-electric machines the 
period of unccrtainty was somewhat short ; 
their mechanical construction is so simple 
that any defect would be at once perceived 
and corrected, the imperfections existing 
could therefore only be electrical. This 
fact being quickly discovered, it is only 
lately that we have begun to make any 
progress in this question, and even now 
nothing can be stated with absolute certainty ; 
nevertheless, I think that we may now, not 
perhaps estimate the importance, but at least 





distinguish the origin of different causes of 
electrical disturbances entailing losses of 
energy. 

‘* Tt is customary to include them all under 
the common and vague designation of Fou- 
cault currents, signifying thereby currents 
closing on themselves in the interior of 
masses of metal, as was found to be the case 
in the experiment made by that electrician, 
in which a copper disc was made to turn 
between the poles of a powerful electro- 
magnet. 

‘* We may here remark that it is not right 
to give the name of Foucault to these mole- 
cular currents; they had been observed be- 
fore he drew attention to them. Faraday 
seems to have been the first to bring them to 
light; at any rate, Grove speaks of them ex- 
plicitly in his remarkable work on ‘ The Cor- 
relation of Physical Forces,’ and he even 
mentions an experiment analogous to that of 
Foucault, consisting of causing a magnet to 
turn before a bar or plate of iron. It will 
therefore be better to designate these actions, 
as I have already done, as molecular currents. 
This name answers our purpose without tak- 
ing for granted a point which requires a little 
special study. It is quite true that the 
general cause of losses of electricity in ma- 
chines is to be found in molecular currents, 
but we must distinguish between these cur- 
rents. 

“We must first separate the differentZcon- 
ducting masses of the machine in which cur- 
rents of this kind can be produced. Among 
these we should first mention the iron core, 
annular or cylindrical, according to the na- 
chines, on which are wound the wires of the 
induced part. We find in this core the cur- 
rents of Foucault’s experiment; in fact, it is 
a metallic mass moving in a magnetic field, 
and according to the laws of induction cur- 
rents must be developed in it, the direction 
of which shall be perpendicular to that of 
the motion. These currents are then directed 
according to the generators of the revolving 
body and parallel to its axis. They close 
upon themselves inside the body. 

‘““We can also see in this core another 
cause of a current. Apropos of Foucault’s 
experiment we may mention that of Le 
Roux. In the latter the arrangement is the 
same as in Foucault’s experiment, a disc 
turning between the poles of an electro- 
magnet, but a rubber which is placed on the 
circumference and another near the center, 
keep up a continuous current; these cur- 
rents have therefore a radial direction in the 
disc. They arise from the fact that the 
speeds of the passage of different points of 
the disc into the magnetic field differ in pro- 
portion to their distance from the axis of 
rotation ; the electromotive forces developed 
in them are therefore different, and the 
different points of a single radius are differ- 
ent in potential. The same effect’ is pro- 
duced in the iron core of an induced coil, 
the interior of the ring is not at the same 
potential as the exterior. Does this differ- 
ence produce internal currents ?. We cannot 
affirm that this is the case, bnt we have good 
reason for supposing so. The importance of 
the energy thus expended in heat in the 
cores varies very much according to their 
construction. M. Frolich, in a recent publi- 
cation, gives very interesting details on this 
subject. He states in the first place that in 
the old Siemens machines with the bobbin 
containing a double JT core, this core 
became heated considerably during the rota- 
tion. There is in them an action of the 
nature I have just indicated, but there is 
also something else ; in these machines the 
currents of the bobbin are reversed alter- 
nately, and the core is therefore subjected to 
magnetic alternations which occasion, as we 
know, a loss of energy and a heating of the 
mass. In the Siemens machines with the 
bobbin in sections—for the cores trial has 
been made successively of a cylinder of soft 
iron, grooved cylinders, and cylinders formed 
of coiled wire—as the core 1s divided more 
and more, the quantity of work absorbed by 
the internal currents diminishes and falls 
from 15 to 3 per cent. 

“Tt was in the Gramme machines, which 
were prior to those of Siemens, that this sys- 
tem of constructing the core, called the ring, 





of an insulated wire coiled in a close spiral 
was first employed. This was a consider- 
able improvement to the machine ; but, nev- 


ertheless, this precaution must not be pushed | 


too far. In fact, in a core of this kind the 
insulating material replaces an equal volume 
of iron, and the magnetic mass, therefore, 
so much lessened, which is an inconvenience. 


is 


A certain mean must be adopted, so that the | 


insulator shall be sufficient without taking 
up too much space. 
what is suited to different types of machines. 
It is not impossible for the cores to contain 
yet another cause of loss. In fact, 
that in the rotation the magnetic 
main fixed in the space, whereas the ring 
turns. There is, therefore, a continued dis- 
placement of magnetism in the substance of 
the core. This is evidently not equivalent 
toa series of magnetic reversals ; neverthe- 
less, we cannot positively affirm that this ro- 
tation of the poles takes place without any 
loss of energy. 

‘*TIt is not merely the core of the induced 
part that is subjected to actions of this na- 
ture ; the wires are also affected. Besides 
the inductive action in a direction perpendic- 
ular to the speed, the action which gener- 
ates the effective curent, the thickness of 
the layer of induced wire causes the outer 
and inner surfaces to pass with different 
speeds into the magnetic field, as we have 
already remarked concerning the core of the 
ring. They are, therefore, at different po- 
tentials, and this may give rise to internal 
currents. We can, nevertheless, understand 
that on account of the thickness of the layer 
being so slight in comparison to the size of 
the radius of rotation, this cause can only 
exercise a very feeble influence. A much 
more important cause of loss is to be found 
in the mode of construction of the induced 
part of the machines. This cause has been 
known for some time, and arises from the 
fact that the induced wire, although contin- 
uous, is subdivided into distinct parts We 
know, in fact, that ina dynamo-electrie ma- 
chine the induced wire is wound in separate 
sections, the extremities of which are united 
on the metallic bars of the revolving collect- 
or, Where the rubbing brushes receive the 
current engendered. The two extremities of 
one section touch two successive bars, and 
are thus disconnected ; but during the 
tion, when the bars come under the brush, a 
moment arrives when this rubber, 
from one bar to the other, is just over the 
two, then the two extremities of the section 
are connected by the metal of the rubber, 
and this section is short-circuited on itself. 

‘‘If the ring contains an even number of 
sections, as is always the there will be 
two sections at once closed in this way 
themselves. This fact presents a double in- 
convenience: in the first place, the resistance 
of the circuit is suddenly and periodically 
changed ; secondly, the sections thus closed 
are discharged upon themselves, developing 
an extra current by self-induction, not with- 
out loss of energy. It is true that this closing 
takes place at the moment when the sections 
pass into the neutral position, where the 
electromotive force is nil, but they are never- 
theless traversed by the current and conse 
quently charged to a certain potential. This 
phenomenon has given rise to various expla- 
nations, which are open to criticism. I 
recently saw in a scientific journal the loss of 
force attributed to the reversing of the 
current ina wire when it passes,from one pole 
to the other. ‘Electric shocks and disturb- 
ances are produced,’ the writer went on to 
say ‘whence arises the loss of energy.’ In 
reality nothing of the kind takes place; the 
change of direction of the current is effected 
by regular and successive after ¢ 
gradual annihilation of the electromotive 
force; there are no disturbances or shocks. 
Besides the explanation I have given above is 
sufficient. 

**This point has also given rise to various 
calculations also open to question. Thus a 
very eminent sa’ant has recently proposed 
the following calculation: Let / represent the 
coefficient of self-induction in one section, p 
the number of these sections, x the number 
of revolutions; the number of disturbing in- 
ductions per unit of time will be n, p, —(I 
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passing 


case, 
upon 
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Experience will show | 
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have eel observed that two sections were 

eee simultaneously, it should therefore 
have been 2 n, p, /—then p / is equivalent to 
the coefficient of self-induction of the whole 
ring, which we will call L, and x & will give 
| the value of the encrgy expended. We sec 
}at once that if this theory were adopted the 
lloss would be inde pendent of the mode of 
| subdivision of the induced part, and that it 
| would be immaterial whether it were divided 
, 50 or 100 sections. Now, this is 
ceitainly incorrect. We imagine that 10 
variations, each one-tenth of the total value, 
must be more injurious than 100 variations 
ach one hundredth of that value. Experi- 
ment fully confirms this opinion and proves 
beyond a doubt that the more the induced 
rings are subdivided the better they are; our 
ideal would be a machine composed of an 
infinite number of infinitely small sections. 
This would evidently give perfect continuity, 
and the defect would disappear. 

‘* We have therefore no known method of 
estimating this cause of loss. It is, besides, 
allthe more difficult to calculate, as its action 
is not affected by these variations of the cur- 
rent limited to the ring. The magnetic field is 
produced, and the magnetic condition of 
the inductors. must undergo from tke reac- 
tion slight oscillations which do not occur 
without a certain loss of energy. 

** What we can state confidently is that this 
disturbing element is less appreciable in large 
machines than in small ones, because the 
former allow of a much more considerable 
amount of subdivision than the others; there- 
fore, as every one now acknowledges that large 
machines will hold the first place in the 
future, we have reason to hope that this in- 
convenience will continue to diminish, 

*‘T have not pretended in this article to 
enumerate, even roughly, the disturbing 
influences existing in dynamo-electric ma- 
chines. Notwithstanding the amount of 
study bestowed upon them during the last 
few years, they still have some surprises in 
reverse for us. I have only endeavored to 
point out those among these influences that 
stand out from the rest and present them- 
selves to our notice with some clearness, 
The subject becomes, besides, more and more 
interesting as the machines are more exten- 
sively used; it will become necessary to 
study it more attentively now that the grand 
application of the machines to the trans- 
of energy is about to be under- 











mission 
taken.” 
—— > 

In the Italian National Exhibition, which, 
with the assistance of the Government, will 
open in Turin during April, 1884, a special 
section will be set apart for electricity. The 
Exhibition of Electricity will open at the 
same time as the Italian National Exhibition, 
and foreign exhibitors will be admitted there. 
Inaddressing to the electricians of all countries 
an invitation to take part in the Italian Exhi- 
bition, ane toshow there, in company with Ital- 
ian exhibitors, in the center of one of the most 
industrial provinces of the nation, the im 
portance of the application of electricity to 
industrial uses, the committee has expressed 
the assurance that its invitation will be re- 
ceived with the consideration which it 
merits. The committee thinks that, if there 
is any country where industry can found 
great hopes on the applications of electricity, 
it is Italy, which, obliged to depend on 
foreign sources for coal for steam power and 
lighting, sees for the future, in its waterfalls 
and the torrents of its Alpine valleys, an in 
exhaustable source of motive power. The 
industrial interests in Italy show the desire 
to avail themselves of the great modern ap- 
plications of electricity, and they will not 
miss an opportunity to adopt them. 


—— +e. ——_ 


In Paris, the trial of the electric light in 
the Place du Carrousel continue. The Mu- 
nicipal Council has recently authorized the 
extension of the trials during another period 
of one year 


-_ — 


Three hundred and forty Jablochkoff can- 
dies have been installed for the lighting of 
the grand Magasins du Printemps, in Paris 
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_ Belephonic 


Colonel J. N. Keller, General Superintend- 
ent of the Southwestern Telegraph and 
Telephone Company, is stopping in the city 
for a few days at the Hotel Dam. 

It is rumored that one of the largest trans- 
actions ever made in the telephone field is 
now being manipulated by the Colonel, and 
it is safe to say that if any sale of the terri- 
tory he has built up and managed so success- 
fully is made, it will be a large one, if he gets 
the sum it is now valued at, and, as he never 
does anything by halves, we have little 
doubt but it will be consummated with his 
characteristic vigor and éclat. In view of 
the possibility of such a transaction being 
closed, we must say that we feel that it would 
be a great loss to the telephone interests in 
that part of the country, and also to the 
American Bell Telephone Company, should 
he retire from the field by reason of such a 
sale. 


———_ —_ +e 
The Scranton Republican says that the 
great problem in telephonics is how to avoid 
the effects of induction, or the transmission 
of the electro-current from one wire, through 
the atmosphere, to another. Manager O’ Brien 
the other day gave us a remarkable instance 
of inductional effects. He had completed 
his wire line to a point between Shickshinny 
and Bloomsburg, previously agreed upon by 
the Bloomburg and Wilkesbarre exchanges 
The Bloomsburg line had been brought up 
to within three miles of the same point, but 
the two exchanges were found to be com- 
municating with each other over a gap of 
three miles. The current was carried by in- 
duction to the telegraph wire on the same 
poles, and from these again to the telephone 
wires, thus completing the circuit without 
any actual connection. This only goes to 
show the tendency of the electric fluid to 
diffuse itself everywhere, and to meet this 
tendency is the great telephonic problem. 





+ —— 

In Paris the annual subscription for a 
central office telephone is 600 francs, in 
London 500 franes, in Belgium 300 francs, 
in Italy 330 francs and in Switzerland only 
120 francs. 

— 

The Long Island and the New Jersey Tel 
ephone companies, though having the same 
officers and being practically one company, 
have not formally consolidated, and pur- 
chasers of the stock receive certificates of an 
equal number of shares in each company. A 
proposition is pending to consolidate the two 
companies and to increase the capital stock 
to #2,400,000. 

———_—_—_ ee ——_—_- 

Wiimincton, Del., May 16.—The West- 
ern Union Telegraph Company’s attorney 
this morning promised to pay, under pro- 
test, the municipal tax of one dollar per 
pole. The City Council had directed the 
City Auditor to remove the poles from the 
streets this morning, if the company still 
refused to pay the tax, which amounts to 
$850. ‘ 


- 
Editor Etectrical Review : 

In an article on ‘‘ The Blake Transmitter ” 
in your issue of May 10th, it is said that the 
tone of such instruments as well as of those 
constantly used for extra territorial lines, is 
also deepened and improved by an Edison 
induction coil with a secondary resistance of 
about one hundred ohms in place of the 
regular B:ake coil ; would you be so good as 
to explain to a constant reader what is there 
meant by an Edison induction coil, and in 
what respects it differs from the regular 
Blake coil? By doing so you will much 
oblige me, and perhaps other of your readers 
who may be interested. 

Yours, &e. 
Dr. Geo. J. Warp. 
ANSWER: 

The ‘‘ Edison Induction Coil” referred to 
in the article on ‘‘ The Blake Transmitter,” 
is the coil made by Mr. Edison for hiscarbon 
transmitters and still in use in many places, 
with especial success on long lines, In 
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passing it may be of interest to remark that 
very few of the exchange managers or in 
spectors of to-day realize how useful an 
Edison transmitter may be made at certain 
times when atmospheric currents render 


very loud tones indispensable, or know how | 
to get anything like the full benefit of its | 


peculiar power. The Edison coil is 5 inches 


long, 1!4 inches in diameter, and its core 1s | 


5g inch diameter. The primary is some- 
what larger than that of the Blake, and the 
secondary several sizes coarser. 
resistance is lower, the core, by reason of its 


size and nearness to every point of the fine| 
wire, seems to exert a strong and vitalizing | 


influence on the pulsations generated, making 


the tones deeper and more resonant. Edison 
coils may be secured from the American 
Bell, by exchange-account order of any of 
its licensees, at a cost of less than $1 each. 
>> 

The subterranean telegraph line between 
Marseilles and Aix is nearly finished. 
-_ — 

The telephone system of the City of 
Rheims was opened on April Ist. 
lished by the Minister of Posts and Tele- 





graphs, with telephonic cabinets in the rail- | 


way stations, post-offices and municipal es 
tablishments, this system will serve, like 
those of other cities, as experimental sys 
tems. and according to the results obtained, 
the Government will judge of the expedi 
ency of extending an 
through the whole of 


analogous 


If 


system 
this 


Is 


France. 


done, a system of public telephoue offices | 


throughout the country will be connected 
with all the 
provinces, for public use at a minimum 
charge of 25 centimes per five minutes or any 
fraction thereof. 


=> 
In Asia the telegraph line is about to be 


extended in Turkestan from Katti Kurghan | 


to Bukhara. 


>: 


A submarine cable is to be laid between | 


Portugal and the Island of St» Michael, the 
largest of the Azores Islands. These islands 
belong to Portugal, and are about 500 miles 
west of Lisbon. It is intended to connect, 
by an extension of the same cable, with 
America, Great Britain, France and Spain. 
The concession is for 20 years, and the line 
is to be in working order to St. Michael in 


one year, from thence to the United States | 
in 18 months, between St. Michael and Great 


Britain in three years, and between St. Mi 
chael, France and Spain in four years. 
tolls per word between 
Azores must not exceed one-half a france. 
——- 

Injunction in a Telephone Suit. 


Cuicaco.—A bill was filed the 

in the Circuit by George 
Shaw against the Shaw Telephone Company 
and Alfred P. Willoughby, to restrain them 
from using his patents for improvements in 
telephones. 
1881, he an arrangement with Wil 
loughby for the sale of his patents to some 
company for not less than $200,000, half 
cash and half in full-paid stock of the com 
pany. Willoughby was to have one-half for 
his trouble. The patents were conveyed to 
the Shaw Telephone Company, but the com 
plainant has never received anything for 
them. -Recently the company has been try- 
ing to sell out to the Globe Telephone Com 
pany, of New York, and the complainant 
charges that if this be allowed he will be de- 
frauded out of his patents. He therefore 
asks for an injunction and for a decree can 
celing the transfer to the Shaw Telephone 
Company. The injunction was issued under 
a bond of $3,000. 


on 16th 
k 


inst. Court 4 


made 


>_> 


Death of William E, Sawyer. 





Prof. William E. Sawyer, who was under 
sentence for committing an assault upon Dr. 
Theophilus Steele, in May, 1880, died of 
hemorrhage of the bowels, at No. 104 
Waverly Place, Tuesday morning. He was 
convicted in March, 1881, but as his health 
was poor he was permitted to remain at his 
home pending an appeal from bis sentence. 


While the | 


Estab- | 


central offices in Paris and the | 


The | 
Portugal and the| 


He alleges that in December, | 


[May 24, 1883 





| In the electrical field. as an inventor and 
|electrician, Prof. Sawyer has been excelled 
| by very few. 
Ses gill ccna 

| During the month of March, 18838, the 
S.ciété des Té'énhones has connected 80 new 
subscribers and 54 in the departments. Paris 
| now has 2,802 subscribers, and in the depart- 
| ments, 1,548—a total of 4,350, against 3,282 
at the same date last year The total num 
ber of connections are now 140,150 per week, 
against 123,800 during the same week last 


| 


year—an increase of 16,350. 





—_ — 

Among all nations who will exhibit at the 
International Electrical Exhibition, the 
| French are the first who have completed 
| their plan of installation. According to the 
| latter, a richly decorated pavilion of the 
| French administration of telegraphy will 
| form the center of the French exhibition, in 
| which, besides the scientific instruments and 
| apparatus of the present, likewise very valu- 
|able historical apparatus for the history of 
| the evolution of telegraphy will be exhibited. 
| Around this pavilion the French section will 
| group, to an extent of 1,500 square meters, 
in which, however, the French machines, 
| being in action at the machine hall, are not 

included. -Adjacent to the French section 
the exhibitors from Russia will unit them- 
| selves into a group of their own, and the rep- 


resentatives of them are preparing to deco 
rate this section occupied by the Russians, 
of from 300 400 
meters, elegantly in a national style. 


to an extent to square 


i em. 


The Lowell Companies. 


The telephone exchanges under the Lowell 
| management made additions to their 
list of subscribers during the month of April 
as follows : 


have 


Con. 

Gain. Mayl. 
| National Bell of Maine........ 53 3,880 
Boston and Northern. ...... 136 3,160 
i. See 64 2,589 
| Granite State ................ 4 423 
ne ere 102 1,352 
SEMIS + cdidscanteneemaoore ames 45 330 
| Northwestern ........ 252 1,520 
——— cattle 
| | 646 = 13,204 





<>: —__—- 
fle Northwestern Bell Telephone Com- 
pany. 





This company, at its annual mecting re 
cently held, elected Mr. George L. Phillips 
as a director to represent the home interest in 


- board. 
| creas d to $100,000. 

into Clinton (Lowa) Exchange a new 150-line 
| switch-board, inclosed in an elegant solid 


| cherry case, elegantly designed, making that 


The capital stock was also in- 
The company has put 


exchange a model ove of the kind. The re- 


leonstruc ion of the system is fast nearing 


completion. Over sixty towns are now con- 


| nected. 

| —_— oe —_— 

| Among the list of electrical exhibitors at 
\the Chicago Railway Exposition, which 
opens in that city to-day, are the following: 
Allis T. V. Mfg. Co, wire, Trenton, N. J.; 
American Electric Light Co., Thompson- 
Houston system of electric lighting, Chi- 
cago; American Electric R. R. Signal Co., 
automatic electric R. R. crossing signal, Bos- 
ton; American Railway Signal Co., electric 
railway signal, Chicago; Blodgett Bros. & 
Co., electric signals, clocks, ete , Boston; 
Brush Electric Light Co., electric lighting, 
Chicago; Crandell & Strohm, electric block 
signal, Philadelphia; Fuller Electrical Co., 
electric lighting apparatus, Chicago; Elec- 
tric Railway Signal and Obviating Accident 
Co., electric signals, Chicago; Hall Railway 
Signal Co., electric railway signals, Meriden, 
Conn.; O’Brien Electric Priming Co., elec- 
tric priming and varnishes, South Bend, 
Ind ; Union Switch and Signal Co., electric 
signals, Pittsburgh, Pa.; United States Elec- 
tric Lighting Co., electric lighting apparatus, 
New York; Washburn & Moen Mfg. Co., 
wire fence, Worcester, Mass. ; Westinghouse 
Machine Co., stationary engines, Pittsburgh, 











telephone apparatus, Chicago; Waldumer 
Electro-Magnetic Brake Co., electric brake, 
Cincinnati, Ohio. 


— 
CHESss-PLAYING BY TELEPHONE.—Several 
games of chess have lately been played in 
provincial towns, notably Leeds and Brad 
ford, in England, in which the moves were 
announced to the respective players by means 
of the telephone, the players occupying differ. 
ent houses at some distance from each other. 
The latest example of this mode of chess- 
playing took place at Scarborough a few days 
since, between two shops belonging to Messrs. 
F. Wallis and Son, in Newborough and South 








street respectively. The instruments used 
were the Gower-Beli. 
—-_ 
Electrotype. 


Wditor Electrical Review : 

Srr:—I am an engraver of copper rollers 
for calico printing, and also copper plates 
for lithography. I have often to repair dam- 
ages by inserting small pieces of copper to 
make up defects, and it has occurred to me 
that this could be done better as follows. 
Could you say if it would be successful, as it 
would thus be well worth the attention of 
our trade? Place a piece of thick sheet 
rubber, with a hole in it, over the defect, or 
border the defect with an edging of pitch ; 
fill the cup so formed with sulphate of cop- 
per, and connect the poles therewith of a 
powerful battery or dynamo machine, such, 
for instance, as the Edison. Would the re- 
sult be a good deposit, firmly attached, as 
this is very important? A small dynamo 
can easily deposit 6 oz. per hour = 40 gr. per 
minute, and this is ample for the required 
purpose. Again, could a large copper ves- 
sel be soldered at defective places thus? It 
must be understood that engraved plates can 
not be immersed in a plating solution, on ac- 
count of the difficulty of thoroughly pro- 
tecting them. . 

Yours expectantly, 
VULCANITE. 
New York, May 12. 
ANSWER : 

{To invest in a dynamo for your purpose 
would be a useless and profitless expendi- 
ture. <A battery or machine will readily de- 
posit 6 oz. or 6 cwt. an hour, but it must 
have a suitable surface to deposit on. Ten 
grains an hour per square inch would be as 
much as could be put on, to get good metal. 
If pushed much beyond that rate, the de- 
posit would be mere mud.—Ep. Review. | 





> 





Electric Alarm Bells, 


Kdit'r Electrical Review : 

Sir :—Would you or some kind reader in- 
form me as to how these bells are fitted up 
so that, if one or both wires are broken, the 
bell will ring until the connection is made 
good again. 

AN ASPIRING ELECTRICIAN. 

Brooklyn, May 15. 


ANSWER : 

[Connect one terminal of your bell to C of 
a relay battery, the other to one of a pair of 
platinum-tipped points placed in some con- 
venient part of the line, and acting as inter- 
rupters, the other point being connected to Z 
of the battery. Over the above points place 
an electro-magnet, which, being in circuit of 
main battery, will support its armature till 
one of the main wires is broken. The arma- 
ture then falls, makes contact between the 
pair of points mentioned, throws the relay 
battery into action, and the bell rings until 
attended to. Use Danicll’s or some constant 
battery for main, and Leclanché for relay.— 
Ep. REVIEW. | 


>: 
Trausmitting Power. 


Editor Electrical Review : 

Sir :—Would you be so kind as to inform 
me through the columns of vour valuable 
journal just how far large quantities of elec- 
trical power have been transmitted from one 
distant point to another, how distant the 
points were, and the percentage of power 


Pa.; Western Electric Co., telegraph and! applied to the actual amount recovered at 




















BHLECTRICAL REVIEW. 


7 











the second machine, and very much oblige, 
Yours faithfully, 
G. B. MaRTINs. 

New York, May 16. 

ANSWER : 

[In his recent experiments in the machine 
shops of the Chemin de fer du Nord, M. Mar- 
cel Deprez transmitted over a wire 212 miles 
in length 32 per cent. of 20-horse power ap- 
plied to the first machine.—Ep. Review. 

——12 
Morse Transmitting Key. 





Editor Electrical Review : 

Sir :—The two nipples which form the 
conection between the key proper and line 
wire and earth wire respectively are tipped 
with platinum. Why are they tipped with 
platinum ? Is the platinum connection better 
than a copper or brass connection at point of 
contact ? Please explain and oblige. 

Yours, respectfully, 

New York, May 5th. F. H. N. 

ANSWER : 

[The reason for the make and break con- 
tact being tipped with platinum is, that 
when contact is broken, sparks often occur 
and oxydize or tend to oyxdize or burn the 
contacts, and the oxydes of metals are much 
inferior conductors to the metals themselves 
so that the least oxydizable metal is clearly 
the one to be preferred to such parts. As 
platinum is about the best metal compatible 


with cost for this purpose, it is 'argely used | 
|loss, the separate parts would have their 


on the best instruments, and where 
small currents are used.—Ep. } 
me 
Fusible Non-Conductor. 


very 


Editor Electrical Review : 

Sir :—Can you help me out of a difficulty ? 
I want to get hold of a brittle non conduct- 
ing substance, which fuses at a low tempera 
ture. Perhaps if I mention some of the 
substances I have tried, it will make it 
plainer. Common rosin is brittle enough, 
but requires too high a temperature to make 
it really liquid. Asphaltum is alse brittle 
enough, but requires a still higher tempera- 
ture. Paraffin at about the proper 
temperature, but cannot be pounded. Sper- 
maceti I have tried to pound with a little 
spirit of wine, and succeeded in getting a 
little mealy powder. But what I want isa 
dry dust, such as powdered rosin. Rosin 
would serve me if the melting point were 
about 50° cent. Now, surely among all the 
hydro-carbon compounds there will be one 
that will answer my requirements. That 1s, 
to yield a dry, dusty powder, and to melt 
Can you name it ? 

Respectfully yours, 
EXPERIMENTOR. 
Jersey City, May 8, 1883. 
ANSWER : 

[Try a fused mixture of rosin and sper- 
matic. If not otherwise objectionable, 
possibly a little powdered French chalk or 
lycopodium would assist the powdering pro- 
cess. Napthaline is fusible at a very low 
temperature, but is very volatile.—Ep. Rr- 
VIEW. | 


melts 


about 50° cent. 


———_——_ be —__—__ 
Bell and Indicator. 


Editor Electrical Review : 

Sir :—I have a bell and pendulum indi- 
cator fitted to front door. Before the return 
wire reaches bell, it is split ; one branch 
going to bell, the other going to indicator. 
1 find that, as the battery loses power, the 
bell ceases to act, but the pendulum works 
well. How can I remedy this defect? The 
bell is, of course, the more important of the 
two. Very truly yours, G. F. E. 

New York, May 10th. 

ANSWER : 

{Put another cell in circuit and see that 
they are kept clean, say once in every two 
months. The cells work wellif attended to, 
and the time thus employed is inconsiderable. 
A corroded connection may cause endless 
trouble.—Epb. REVIEW. ] 

——_- ae —_—_ 
Fusible Wires. 





Editor Electrical Review : 
Srr :—Could your tell me if bismuth may 
be drawn out into wire, and how I can 








obtain wire of high electrical resistance, and | 18 temporarily lost in dollars and cents will 


low fusing-point ? 

Yours, respectfully, | 

AMATEUR. | 

ANSWER : 

[Such wires as you inquire about are not | 

drawn, but they can be obtained through the | 

same process as is used in making lead pipes. | 
They are forced out of a hole in a cylinder 
by hydraulic pressure. Some of the soft, 
fusible metals would answer the purpose.—| 

Ep. Review. ] 
————_ > 


A Mystery in Magnetism. 

Editor Electrical Review : 
Srr :—In reading up on magnetism lately, | 

I came across a statement in a well known 
text-book that if a magnet be broken in| 
parts, each part will be found a perfect} 
magnet ‘‘not less strong than the original.” 
Every other author I know says that such 


| fragmentary magnets will be proportionately | 


Who's right ? 
CoLUMBIA SCHOOL OF MINEs. 
New York, May 10. 


weaker. 


ANSWER : 

[This is simply a confusion of words. 
The broken magnet would not have the same 
power, even if the parts were again put 
together. At the best. Supposing no 





proportionate share of power. But what is} 
meant is this: The magnetism is equally | 
distributed over the whole magnet ; the force 
at the poles or ends is only apparent—it is a) 
sum of the molecular forces. If the magnet 
is reduced to fragments these retain each 
their own magnetism independent of the 
others. In actual fact, the magnetism is not, 
equally distributed, because it does not 
penetrate the mass, and the act of breaking 
up would largely reduce the magnetism.— | 
Ep, REVIEW. ] 
———_ > o—_—_—_- 
Recreation. 


There is no disputing the fact that every 
man, be he a daily toiler for existence on 
small, unremunerative wages, a salaried 
superintendent or overseer, or a capitalist 
who has to devote his energies and time in 
looking after investments, needs recreation 
of some kind, and that in the long run, it 
pays. 

To most men the accumulation of wealth 
means that they cherish the fond hope that 
some time they will be able to enjoy it; the 
laboring man who toils with the pick and 
shovel hopes by industry and frugality to save 
a little something, so that by and by he can 
‘‘take it easier;” the mechanic constantly 
looks forward to ‘‘something better;” and, 
in fact, the whole world of humanity expects 
better things in the future, and is working to 
that end. 

One of the most essential requisites to the 
fulfilment and realization of these hopes and 
aspirations is health; in fact, it is indispens- 
able, and no man can be healthy who works 
all the time with brain and body, and who 
never allows himself time for rest. | 

As Americans we are overworked. There 
seems to be no limit to our endurance when 
pressed by sharp competition on the one side 
and selfish (yet commendable) ambition on 
the other. There isa pell-mell speed to every- | 


| thing American, and care must be exercised | 


lest the boiler burst and we become wrecked 
on our own railroad train. If we have not 
time enough to breathe and work too, make 
it, take it, borrow it, steal it, from somewhere 
else, but at all hazards have it, for it means 
life and without it decay is sure to follow. | 

Recreation is as essential as food to the! 
development and well-being of humanity, 
and if we would enjoy the blessings which 
naturally belong to us we must not deceive 
ourselves. In the long summer days so soon 
to be ours, let every mechanic, laborer, 
overseer, capitalist, of whatever name or 
nation, so arrange as to take one good quaff 
at least of nature at the sea-side or mountains, 
in the fields or on the lakes and rivers, and 
let dull business cares have the go-by, What 


be more than made up in the renewed vigor 
and strength with which to again enter into 
the activities of life. 





->e- 
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Henry Morton, The Electrical Accumulator 
Company. 

Garret 8. Mott, General Superintendent, 
The Bankers’ and Merchants’ Telegraph 
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hattan District Telegraph Company. 

Charles W. Price, Manager, The Baltimore 
and Ohio Telegraph Company. 
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Automatic Signal Telegraph Company. 

John B. Scott, The Commercial Telegram 
Company. 

J. Elliott Smith, Superintendent, The City 
Fire Department Telegraph. 

Elihu Thomson, Electrician, The Thomson- 
Houston Electric Company. 


The 


OFFICERS : 

Joseph P. Davis, Chairman; Robert W. 
Blackwell, Treasurer; William C. Behrens, 
Secretary. 

SUB-COMMITTEES ON ELECTRICAL AND 
* MECHANICAL DEVICES: 

Henry Morton, Chairman; Henry W. Pope, 
Albert B. Chandler, Garret 8. Mott, Joseph 
P. Davis, Elihu Thompson, Frederick H. 
May, J. Elliott Smith, the Governor and the 
Mayor, ex-officio, William C. Behrens, Sec- 
retary. 
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Sherburne B. Eaton, Chairman; Leonard 
E. Curtis, Wm. M. Ivins, the Governor and 
the Mayor, ex-officio, Robert W. Blackwell, 
Secretary. 
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Augustus C. Richards, Chas. R. Flint, Colonel 
Thomas J. Montgomery, Clark B. Hotchkiss, 
the Governor and the Mayor, ex-officio, Robt. 
W. Blackwell, Secretary. 

EXTRACT FROM INVITATION, APRIL 13, 1883. 

‘‘An ideal system is one under which every 
house may be supplied, on demand, with 
every form of electric connection, without 
delay, undue cost or disturbance of the 
streets. If a burglar alarm, messenger call, 
telephone, incandescent electric light, are 
light, time wire, stock register, lifting and 
pumping power or telegraph connection is 
desired, the attachment ought to be immediate 
and without removal of the pavement. 


} ‘¢ There is no existing system under which 





this can be effected, but there are about 350 
patented devices, of more or less value and 
utility, which deal with insulation, induction, 
mechanical arrangements for expansion and 
contraction, supporting conductors in the 
conduits, discharging and conducting surplus 
electricity, permitting additions and service 
connections to be made, and giving easy 
access to particular parts for repair. Some 
of these may be essential, and are sure to be 
useful in the development of an effective 
working system.” 


RESOLUTIONS ADOPTED APRIL 20. 

Resolved, That in the opinion of this meet- 
ing the time has arrived when it is expedient 
to make an exhaustive examination of all 
devices and inventions pertaining to the sub- 
ject of underground electrical communication 
with a view to determine whether any in- 
clusive system can be found which will enable 
the electrical corporations to establish such 
communications. 

Iesolved, That it is the sense of this meet- 
ing that the public desire to relieve the 
thoroughfares from poles and wires is quite 
in accord with the wishes of the corporations, 
and that the true interest of the shareholder 
is to be found in a permanent, inclusive and 
protected system. 

Resolved, That the problem presented to 
the corporations and the électrical engineers 
is complex and difficult, and in the opinion 
of this meeting has not yet been fully solved; 
that any system to be adopted must combine 
the highest efficiency with reasonable 
economy and serve inclusive interests; that 
while it is perhaps possible for trunk-line 
telegraphs to avail themselves of existing 
devices, it is not possible, in the present state 
of the art, for scrvices connecting every 
house in the city so to do, without an ex 
penditure so vast as to be prohibitory in must 
instances, and that therefore hasty compul- 
sory legislation is to be deprecated as being 
destructive to useful and indispensable public 
conveniences. 


INSTRUCTIONS TO THE COMMITTEE ON ELEC- 
TRICAL AND MECHANICAL DEVICES. 

It shall be the duty of the Committee on 
Electrical and Mechanical Devices to exam- 
ine inventions in use or that may be presented 
to them; to give notice to inventors as to the 
nature and extent of its requirements, and 
state the problem to be solved, with the pur- 
pose of concentrating inventive effort to a 
practical direction; and generally, to consider 
and report for the instruction of the General 
Committee the state of the art, that the 
difficulties are or are not surmounted, or, in 
the judgment of the committee, surmount- 
able; and, in default of an ideal and perfected 
system, to make such recommendations to 
the General Committee us may in its estima- 
tion seem worthy of adoption as providing a 
partial or temporary remedy for the difficul- 
ties encountered, pending the invention and 
perfecting of a satisfactory system. To 
report in the first instance to the Committee 
op Business Organization. 

Sir: I send this circular-letter for your 
information, and will be pleased to lay before 
the committee any plans which you may 
submit for its examination. 

It is requested that all communications be 
addressed to 

Wo. C. Benrens, Secretary, 
115 Broadway, Room 47. 


Jargains are hourly made by telephone in 
this city, but no evidence of them is preserved. 
The telephone makes two a company, but has 
no place for a third, so there is neither record 
nor witness of what is said. Science, how- 
ever, seems ready to afford a means of getting 
legal evidence of telephonic transactions 
through photography. The fact of photo- 
graphing sound variations has been accom- 
plished, and it may yet be applied to the 
telephone. The shadow of the vibrating plate 
is caught, and the curves it makes vary 
according to the sounds uttered, the vowel 
curves being simple and the consonant curves 
being more complex, Here is the nucleus 
of a genuine phonography, which may yet 
add to the wonders of the telephonic age. 
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In a recent interesting and instructive ar 
ticle on the progress made in the application 
of clectricity, our esteemed contemporary, 
the Brooklyn Hagle, makes an argument 
against the use of electricity (voltaic are sys- 
tem) as an illuminant, on the ground of its 


costliness. It bases the argument upon the 


fact that only two electric light companies 


indicated a desire to take part in the lighting 
of New York City for the coming year. 

After striving to prove that the electric light- 
ing companies (voltaic arc system)cannot make 
any money in selling their light, but look for 
a profit in the sale of the plant, our esteemed 
contemporary says: ‘‘ But let us turn fora 
moment to the electrical people themselves, 
and see what they say upon the subject. The 
ELECTRICAL REvIEw, which is the leading 
American authority upon electrical subjects, 
attempted, in a recent issue, to laugh away 
these charges.” After quoting our answer to 
similar charges made by the Boston Hvening 
Transcript, our contemporary then goes on 
to say: ‘‘ This is all very well, but we would 
like to have the ELEcTRICAL REvIEw put 
aside the consideration of the weather prob 
lem and the other problems by which it seeks 
to attract the attention of the 7ranscript from 
the 
questions: 

“+ First—Is it not fact that, the 
Transcript says, those electric light com- 


main issue, and answer the following 


a as 
panies now existing content themselves with 
selling electric plants, generously allowing 
other people to do the lighting? 

*** Second—Why is it that the clectric light 
companies are not extending their plant in 
New York and Brooklyn? 

*««Third—Why is it that the two electric 
light companies that recently put in bids 
against the gas people only desired to light 
up the limited their 
plants are established ? 

‘** Fourth —If electricity, 


districts where now 
economically 
considered, is cheaper than gas as an illumin- 
ant, as has been claimed, why do the elec 
tric hght companies demand more than twice 
as much as the gas people for the same ser- 
vice?’ ” 

We will cheerfully answer these or any 
other questions which the Hayle may here 
after lay before us. 

It is not a fact that, as the Transcript says, 
those electric light companies now existing 
content themselves with selling electric plant 
and allow others to do the lighting. On the 
contrary, the electric light companies are 
ready and eager to sell their light, but are 
not ready nor eager to give it away, and this 
is practically what they have been asked to 
At first, in order to give the public a 
practical demonstration of what the light 
was, the companies supplied light 
ridiculously low figure, feeling sure that 
where its superiority was practically d¢ 


do. 


at a 


monstrated there would be a great demand 
for it. The demand has come, but that por 
tion of the public which has been furnished 
with it heretofore at a mere song is, naturally 
cnough, disinclined to pay a fair price for it 
This is human nature, and something 
Later on, when 


now. 
that was to be expected. 
these people come to their senses, they will 
be very glad to pay the electric light com 
panies as much for their light as they now 
pay the gas companies for theirs. This is all 
that is required. 

Of course, in estimating the relative inten 
sities of electricity and gas we must take 
candle-power for candle-power; because one 
electric light of the voltaic are pattern is 
equal in intensity to a number of gas-jets 
which, though nominally of 16-candle power, 
are in reality rarely of more than eight or 
nine. Therefore it is readily seen that, leaving 
aside the question of luminosity, as the gas 
commission would seem to have done, one 
cannot ascertain the relative costs of elec- 
tricity and gas and as, in the case of the 
recent public bids, electricity may be made 
to appear as a very expensive luxury; where- 
as, in reality, nothing is more practicable for 
lighting purposes, even from a standpoint 
purely economical, and the day is not far 
distant when this will be abundantly demon- 
strated, 











If the electric light companies hereabouts 
are not extending their plant, it is because 
until the public wake up to the superiority of 
electricity to gas, such extension would be 
at once unwise from a business standpoint 
and unnecessary. 

The light is gradually working its way into 
popular favor, as may be seen by a stroll 
along the streets and avenues in the neigh- 
borhood of Union, Madison and Washington 
squares, and more lights are in demand from 
the central stations now erected than can be 
supplied without an extension of plant—an 
extension, by the way, which. no doul t, will 
soon be made. 

Asa proof of what we say regarding the 


average consumer of light, we have Mr. 


Edison’s answer to a fault-finding consumer | 


which, though in reference to the use of in- 
candescent lamps will answer full as wel 
A 
man complained to a reporter that the in- 
candescent system was more expensive than 


with reference to the voltaic arc system. 


gas, 

** The fact is,” said Edison, when speaking 
of this, ‘‘that these people have had our light 
furnished for nothing for a long time while 
we were experimenting. They got used to 
turning it on at all hours, as it did 
anything. It was only necessary that a cloud 


not cost 


should pass over the sun when each man 
turned on all his lights at once. This they 
had never been in the habit of doing with 
gas, because they had to pay for it, and when 
we stopped the dead-head system and began 
to charge them for the light furnished, a few 
of these men set up the how! that ciectricity 
was more expensive than gas. Now, as I 
promised to supply them with the same 
amount of light by electricity as they had 
been in the habit of using when supplied by 
the gas companies for the same amount 
charged by the gas companies, it could not be 
dearer than gas,” 





ce - 
An Enterprising Age, 


The success which has attended the great 
schemes which in later days have been set 
afoot, has incited the enterprising to projects 
of still greater pith and moment. To-day 
we see about us intelligent and prudent men 
whu freely put their money into enterprises 
which not many years ago would have been 


considered, if not impossible, at least of | 


doubtful promise. 

The extension of the telegraph and other 
electrical schemes to all parts of the world, 
and the ability to use money speculatively in 
distant countries, together with the readi- 
ness with which wealth can be aggregated 
in vast sums are leading to the organization 
of gigantic enterprises in which capital is to 


be employed in masses for public works | 


which not only invclve large outlays of 
money, but which cover long periods of time. 

One continent is no sooner cut in twain by 
the Suez canal than practical measures are 
set afoot looking to the piercing of another 
continent. A French company is at work 
upon a surface level canal, which is to join 
the Atlantic and Pacific in the vicinity cf 
Panama. Another company is to build a 
lifting-ock canal at Nicaragua and_ still 
another is projecting a marine railway at 
Tehuantepec, over which great ships are to be 
taken over the mountains from ocean 
ocean by rail. Eminent engineers say the 
channel tunnel is practicable ; the work has 
In ten years it is within 
travellers 


to 


been commenced. 
the bounds of 

will pass from Englana t» France in railway 
carriages propelled as well as lighted by 
electricity ; for, as we pointed out in our last 


probability that 


number, in enclosures, steam motors, even if 
they were more economical, which is not the 
fact, could not compete with electric motors 
onaccount of the freedom of the latter from 
smoke, soot and cinders. 

Next in order of great schemes comes the 
formation of a great inland sea of the desert 
of Sahara ; a project which, if successfully 
carried out, will result in important climatic 
changes -just think of it! The hand of 
man being able to change the climate of an 


entire region! Then we have the project 


for a railway down the valley of the Eu- 
phrates, 
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| Here, in America, we have four great 
trunk lines, in addition to one long establish- 
ed, which aim to connect the Atlantic aod 
Pacific oceans, and it will be possible in the 
|near future for the traveler to leave the 
|Grand Central Depot in New York, and 
within five days be within the halls of the 
| Montezumas. 

| Under the jetty system inaugurated by 
| Captain Eads, the mouths of the Mississippi 
jhave been opened to large ships, and his 
further purpose is to convert that noble 
|river into an inland sea by a levee system 
| which will make it of uniform width from 
| Cairo to the Gulf of Mexico. This, in time, 
| would not only make it of uniform depth, 
but would clear out all the obstructions. 
Swamp lands sufficient to cover the cost 
would be redeemed by this scheme, for it 
would make available for cotton and corn 
culture a district of country equal to the area 
of several smal] States of the Union. A 
company has been organized to cut a canal 
through the Florida peninsular from the St. 
John’s River to the Atlantic, and the Hen- 
nepin canal will some day carry ships from 
the Mississippi to the lakes Perhaps even 
the Erie canal may be made a ship canal 
from Buffalo to Albany. 

But the great part which electricity is to 
play in the future, the great enterprises, the 
success of which it will go far to assure is, 
there is good reason to believe, likely to throw 
even these gigantic enterprises which have 
been cnumerated into the shade. 

The invention of the electric accumulator, 
or rather the improvements that have been 
made in the original invention, has, in the 
minds of even the most skeptical and 
cautious, done much toward making electri- 
cal schemes formerly looked upon as of 
doubtful success, assume a more than favor- 
able aspect. Schemes of «rial navigation 
never looked really feasible until the vision 
of an electrical accumulator loomed up in 
the horizon, and the likelihood that the 
present process will in the not distant future 
be greatly advanced in efficiency, furnishes 
still greater hope that the interesting prob- 
lem of navigating the clouds will yet be 
solved. 

One hesitates to pursue line 
thought, for, though dealing with facts or 
drawing conclusions from established premi 


this of 





ses, One seems to be verging upon the ex- 
We 


| live in stirring times, in which invention is 


travagant in every new statement made. 


j}active, enterprise world-wide, and the money 
lof the world is available for projects cal- 
| culated to extend commerce, subserve human 
leomfort and add to personal and national 


| 


| 


enrichment. 
—-_- 


On the first of January, 1883, the number 
| of telephone exchanges in operation in the 
| United States was 725, an increase of 252 for 
| the year. 


| The number of circuits............. 74,484 
eee ee Pere re --+- 54,148 
| Number of miles of wire............ 68,571 
WH TOE. <6.c.0o vee Jeehaeisd ae ee 
Number of telephone employés...... 3,716 

Number of subscribers. ........... 97,728 

MN er cadet ceca vaksmenms 71,387 


It is said that there are approximatcly 
250,000 telephones—transmitters and receiv- 


ers—in use in the United States, and the av 
erage increase is 5,000 per month. Of these, 
|there are used for exchange purposes about 
| 195,500. 


| 
| 
} 
| 
} 


———- ae —__—_ 
The certificate of incorporation and arti- 
cles of association of the Northern & South- 
ern Telegraph Company were filed in the 
County Clerk’s office on the 18th inst. The 
company is to run telegraph lines from this 
city through New Jersey, Pennsylvania, Del- 
aware, Virginia, North and South Carolina 
to the City of Charleston. Its capital stock 
is $100,000, divided into 1,000 shares of $100 
each, which are held by the corporators of 
the company, as follows: Edward H. Haw- 
|kins, of Philadelphia, 200 shares ; Charles 
C. Sheidrake, of Philadelphia, 2:0 shares ; 
Joshua Karnes, of Philadelphia, 200 shares ; 
William H. Hatfield, of New York, 200 
shares; and William $8. Karnes, of New 
York, 200 shares. The principal places to 
be connected by the wires of the company 
are New York, Philadelphia, Wilmington, 
Del.; Norfolk, Va.; Goldsboro, Elizabeth- 
town and Whitesville, N. C,; and Charles- 
ton, 8. C. 
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Those who croak so much about the cost 
of electric lighting should remember what is 
likely to prove a very serious bar to the 
realization of what they have predicted 

If the experiments made by Deprez in 
Paris recently mean anything at all, they 
mean that in the future electrical energy is 
to be generated upon the banks of running 
streams or waterfalls, and at the coal mines, 
where fuel is cheap, and then be transmitted 
by wire to points where power or light or 
even heat is needed. 

x" * 

When this comes to pass—and as the ex- 
periments already spoken of were in the main 
successful, there is to believe that 
this will be soon—the question of relative 
economy between gas aud electricity will be 
too absurd to discuss. 


reason 


Par 

Not until the coal companies made the gas 
companies a present of all the coal they 
could use, and transported it for them to the 
works free of cost, would the question of 
relative cost come up again 

x» 

We are glad to see that the eminent elec- 
trician—we refer, of course, to M. Marcel De- 
prez—has had copferred upon him the rank 
of Officer of the Legion of Honor, in con 
His 
experiments of transmitting power by means 
of electricity have interested and challenged 
the attention of the world. 
now he make his invention a com- 
mercial success. We take the liberty of ex- 
pressing our opinion that he can and will. 


sideration of his services to science. 


is, can 





We are rather surprised that no enterprising 
electrician turns his attention to the con 
struction of electric steam launches. Many 
have been built abroad, and, as you stated 
yourself but a short time since, have proved 


entirely successful. 





Now, if Frenchmen and Englishmen can 
afford to build these little boats, certainly 
Americans, who are notoriously liberal with 
their money, should not be afraid to make 
such ventures. 





* 


The question | 


Blectrical Rotes | with reinforcements for an indefinite period. 
— : ” | The cost of fuel is trifling, it being claimed 
— -| that from the peculiar properties of the bi- 

sulphide an ordinary house-fire can develop 
a power sufficient to run an ocean steamer, 
Water boils at 212 Fahrenheit, and it takes 
320° of heat to make steam available, while 
the new agent takes the form of vapor at 180°. 
«x : 

There was much wisdom exhibited by the 
Russian officials in purchasing the right to 


}use the Swan incandescent light in all the} 


| Russ After trying the various descriptions 





general usefulness this was the best light. 


* 
*% 


This Swan light is becoming very popular 
here in America, too. We have heard it 
spoken highly of in many quarters, and upon 
seeing it in operation we must confess we 
are not surprised at this. 


* 
* * 


These incandescent people, if | may use 
the term, are making haste slowly, but are 
getting over the ground surely. 

* 





The public, always in a hurry, cannot, of 
course, comprehend the innumerable little 
difficulties that continually crop up when a 
great system is being perfected, and there are 
many, because they have secu but little of the 
little lamps, imagine that the whole thing isa 
fizzle. 


#% 
We have ourselves heard people complain 
| because the lamps were not larger, not being 
| able to understand that this subdivision was 
the very thing that was most desired in our 
electric light. 
* 
* * 

There are, of course, many rumors regard- 
ing the economy of this little incandescent 
| light, some alleging that it will prove more 
| expensive than gas, and others that it will be 





less. Everything concerning its expense is, 
therefore, interesting at this time. 
* 
* * 
This being the case, we will repeat the gist 
of what we saw in a recent exchange. 
oe" 
A Mr. Hammond delivered a lecture on 
this subject recently in the Albert Hall at 
Leeds, England. After the lecture he exhib- 


* 





Besides this, these little boats are said to | 


be economical in their use of power, and cer- | 


tainly the most casual observer will admit 
the superiority of electricity in an open boat} 
over of those vile odors 


which are consequent upon the use of steam 


steam, for none 


obtain with electricity. 





*% 


We regret to see that our own Keely has a} 
rival on the other side of the water. 





% & 
Yet Coal, one of the leading journals of | 
practical science in England, makes known | 
a discovery that, if as represented, will work | 
as great a revolution in employment of 
power as Keely’s loug-expected motor would, 
even were it able to accompli-h all that has 
been promised for it. 

«« 

This journal says: A new motor has been 
discovered, which, it is claimed, will super 
sede steam. The material from which the 
energy is generated is bi-sulphide of carbon 
which is utilized as a motor agent in the 
form of vapor, and the advantage claimed 
for it over steam is, that while water expands 
in the ratio of one cubic inch to 1.700, bi- 
sulphide of carbon has an expansion property 
of one to 8.000. 

#% 

When the vapor is generated it passes into 
the steam-chest of the engine and moves the 
piston-rods. A pipe attached to the engine 
conveys the exhaust vapor directly through 
a condenser back to the tank, in its original 
liquefied form, to be generated. The system 
of gencration and condensation is similar to 
the heat action, and, with machinery prop- 
erly constructed, it is claimed that a single 


ited, in order to illustrate his subject, adraw- 
ing-room on the stage of the hall. He said 
that his own dwelling was lighted with the-e 


| little incandescent lights, and that, though he 


was compelled to produce his current on his 
own premises, it cost him less than gas. 





We were very sorry to read a dispatch from 
the West the other day to the effect that the 
wool market was almost demoralized owing 
to the over production of the Eastern manu- 
facturers. 





Things are different about here. The de- 
mand for wool is very active—unusually so. 
Shorn lambs may be seen on every hand, and 
if some recently organized electrical com- 
panies are successful in selling their stock— 
quoted @ 60, but worth about 10 cents a 
pound in the chromo market—the flock of 
shorn lambs is likely to receive a not incon- 
siderable increase. 

It is, we think you will agree with us, the 
duty of all reputable electricians to show up 
these swindlers when they appear in the 
electric field as well as when they ply their 
nefarious arts elsewhere. 


* 
*% * 


You promised some time since in your| 


editorial columns to show up, to drag into 
the light of day, some of these swindling 
schemes, and you followed up the promise : 
week or two later-by naming a concern that 
was, at the very least, engaged in deceiving 
if it was not absolutely swindling the 
public. 
#* 

We would therefore call your attention to 

several alleged electrical companies in New 


of incandescent lights, they decided that for | 


consist in selling stock, and in now and then 
making a few unimportant if not ridiculous | 
experiments. 
. | 
* * 
. like myself, often been | 
ate tests of contrivan 


Doubtless you have 






invited to wiiness pri 
ces from which great results are promised. 
and, like myself, you have no doubt been 
surprised at the gullibility of other invited 
guests whose bank accounts were of a more 
robust condition than their intelligence. 


* 
* % 


These gentlemen are optimists, in every 
sense, They labor under the impression 
|that, when an inventor finds something 
| particularly good, he seeks them out in order 
| that they may have an opportunity to share 
| the profits. They are more sanguine than 
| the experimentalist himself, if such a thing 
| is possible, and it would appear sometimes as 
jif the very fact of their inability to under- 
| stand the apparatus in which they were ex- 
pected to put their money gave them the 
greater confidence in it as a money maker. 





| * 
* # 
| Your experience, we are sure, will serve asa 
| corroboration when we say that we have seen 
| these men put money in a thing after the ex 
/perimenter had utterly failed to do what he 
had invited us to witness. 





We suppose, however, we should not be 
greatly surprised at this | From every seven 
ten there 
speculation in which 
playing upon some particular frenzy in the 
public mind. 


to years is sure to be a feverish 


money is made by 





* 
| Atone time it was 
ing ; again it is railroad building, or stock 
gambling ; 
lations. 


petroleum ; then min- 


and at long intervals, land specu- 


C % 
Man in all ages has been credulous. There 
is always a weak siee to his intelligence, and 
he crazes for a belief in the marvelous. In 
one age it is fairies, in another witchcraft, 
miracles attract him in still another epoch ; 
but as science now has the call, appeals are 
made to man’s gullibility by 
stories of the uses to which clectricity may 


marvelous 





be applied. 
x 

* % | 

After all, we live in a somewhat old-fash- 

ioned world. Tho+e who go slow lead the | 


happiest lives, and often make the mo-t| 
money. Skepticism is more useful in scien- | 
tific discovery than in religious belief. 


People who dabble in patents or inventions 
often come to gricf. What they sow, others 
reap. 
Pah | 
It is recorded of the superintendent of a 
railroad company, that upon being asked by | 
an applicant for the position of brakeman | 
if there was any vacancy along the line, re- | 
plied, ‘*‘ Not at present, but sit down fora 
there will be killed 


few one 


presently !” 


moments, 


* 
*% x 

We are reminded of thisstory by the fre- 

quent reports that have arrived 

hither from the far West of the murder of 


recently 


linesmen. 
* 
«x 
Few persons, save those immediately  in- 
terested, are aware of the perils that beset 
the life of the linesmen im the far West. 


*% 

Desperadoes, idlers and Indians are con-| 

tinually cutting the wires, 

poles for kindling wood, a 

target of the glasses around which the wires 

are wound. All these must be repaired— 
hence linesmen. 


cutting down | 


and making 


* 
& & 

Linesmen must be intelligent, industrious 
and sober, and, if the reports of their fre- 
quent fights with desperadoes may be aec- 
cepted, they are usually courageous and 
determined. 


* 
* * 

Not very long ago, a more than usually 
demonstrative Coloradian named Salisbury, 
but adopted into occidental life as ‘* Canty,” 
was unceremonovsly hung for murdering an 
inoffensive linesman employed by a telegraph 


supply of bi-sulphide of carbon can be used | York whose only business would seem to | company to repair their lines. | 


;own 


| 
| something 


9 


Mr. Salisbury, like other gentlemen of a 
homicidal turn, seems to have regarded such 
a disposition of himself as an operation 
utterly alien to the soil on which it was 
performed. He left Massachusetts early in 
life to embark in business as a professional 
desperado of the regular Western type. 
After , killing ten or twelve harmless people 


| without being called to account, it Was asevere 


shock to Mr. Salisbury’s sensitive nature to 
be arrested for shooting a telegraph lines- 
man fer the amusement of the thing, and 
what was all the more astonishing, the lines 
man was shot, not for putting his sacrilegious 
hand upon Mr. Salisbury, but because he 
had politely though firmly refused an offer 
**to for the drinks” with another 
man. 


throw 


as 
Ilowever, Mr. Salisbury had to suffer for 
his act of disinterested homicide—for the 
telegraph company had determined to stop 
any further killing of their men—and he 
was ‘turned off” by the local Calcraft with 
a neatness and dispatch which the Denver 
newspapers could not sufficiently commend. 
«x 
It was observid by the scientific persons 
who were privileged to attend the execution 
of Mr. Salisbury, that he departed this life 
in a very craven and altogether despicable 
spirit. He whined and moaned, aud had to 
be encouraged during the tedious ceremonial 
of a Colorado hanging with flagons of 
whiskey. 


*% * 
Inasmuch as all other desperadoes in 
that State had died of a sheriff’s bullet, 


suddenly and without shrift, no previous 
opportunity to witness a desperado’s behavior 
in the face of inevitable death had ever pre- 
sented itself, 
Pr 
The gruesome spectacle afforded by the 
elimination of Mr, Salisbury gives one the 
idea that, after all, it may take less courage 
to kill a poor unarmed linesman on sight 
than to accept the offices of the commou 
hangman iu one’s own proper person. 
*% 
The Denver 2: publican alluded with much 
unction to the sad affair, and announced that 
it was the first ‘‘hanging bee” held in Colo 


rado in ten years. 


* *& 


Fired by the noble spirit of emula:ion, it 
scems, the eut-rprising town of Leadville a 
of its 
as can be gathered by the 


few weeks ago had a * hansing bee” 
So far 
laconic utterances of the local press, the two 
gentiomen who were offered up as a sacrifice 
that should, in true Leadville phraseology 
‘go one better” than the solitary culprit of 
Colorado Springs, were not much more 


| gravely qualified for execution than a good 


many other Leadvillians. 
* 
*% & 
They had shot and killed one linesman and 


; wounded two others, but that busy mining 
}town is full of desperadoes either in their 


novitiate or about to retire from business 


jand pass into the next stage as ‘ prominent 


citizens” For, in Colorado, seems, us 
soon us a desperado grows tired of his 


sanguinary pursuits, he publicly announces 
his Intention and is at once dubbed * col- 
onel * or *‘ major,’ or ** professor,” and is 
forever afterward referred to as ** one of our 


| pionecrs.” 


x 

* * 
In its praiseworthy «attempt 
entirely — original, 
the prospect of 
and offered them upon the altar 


to achieve 
Leadviile 
two 


abridge: embryo 


* pioneers ” 


}of her young ambition. 


* 
* * 


If the particulars of the affair which have 


|recently reached New York, have not been 


distorted or exaggerated, 1t was not only 
characteristic in every sense of the enter- 
prise and public spirit of Leadville, but also 
suggests all manner of improvements to our 
own authorities in the conduct of their next 
ceremonial of the kind. 
xx 

In the language of the mines, ‘ Every- 

thing was done up A No. 1.” 





10 


Although rather bewildered and embar- 
rassed by their complimentary selection from 
a host of candidates equally, and in some re- 
spects better qualified than they, the two 
principals in the performance were treated 
with the most lavish consideration 


*% 
* % 


Carriages military bands, fire companies, 


and the city officials followed the ** distin- 
guished gentlemen” to the gallows. The 
word was given, and a rope was cut. Then 


Leadville 
and a lesson Was taught the native desperado 
linesmen that he will not soon 


rose to be a place of importance, 


and killer of 


forget. 





* * 
of how 
may become 


As evidence 


trical 


easily the 
clouded 


an 
intellect while 
various electrical conunh- 


who is endeavoring 


struggling with the 
drums, a friend of mine, 


to inform himself concerning electrical phe- 


nomena, related to me a recent experience of 


his, and this, in the hope that perhaps it may 


prove interesting, [ herewith reproduce. 


* 








The question before my friend was, Will 
ap induced current induce another current 
in a coil contiguous to or surrounding, but 
not connected with, it, and so on ad tufiné 
tum, supposing each turn of wire in an in 


tensity were a Closed circuit, Gach successive 


ly induced current being stronger than the 
one inducing it? If so, would the coil be as 
powerful as a continuous one? Or, in a 
lone continuous coil, is the power dincreasing 
with length of wire) owing to a Current in- 
duced in every turn of the wire being added 
to the continuous one first induced by the 
primary coil? Lf not, how is this increase 


accounted for % 





This conundrum was propounded by mail 
to a well-known professor of physics in a 
neighboring college, who answered : ‘* Cer- 
tainly not. A 


edly induce currents in each other, and theo 


series of 


re‘ically ad énfinitum, just as, theoretically, a 


fly shakes the earth with each stroke of its 
wings. But cach successive current would 
be weaker, and each such act of induction | 


weikens every current preceding it in the | 





series, 
% %& 
‘What should be understood is that the 
current in the induced comes just as truly 
from the primary source as does that in the 


primary wire connected to it’ 





incre: 


‘There is no ise In the current by 
alding coils, but a diminution. There is an 
increase of force, but this involves many 


considerations Which cannot be made com 


prehensive to novices.” 

But this answer was far from. satisfactory 
my friend. Ile said he thought 
the professor had misundersteod him, 


lo young 


% 


‘LT understand,” said he, ‘‘that the in 
duced current comes from the primary ta the 
At the 


sense of being generated by it. same 


time, it is not identical with it.” 





aun emi 
Rubm 
muy be 


said he had the statement of 
authority that, by means ‘of the 
electricity of 
in intensity that 
while the quantity 


Ile 
nent 


kort coil low tension 


made to equal of an ordi- 


machine, is 


nary plate 


greatly increased. 





This the case, either then, he ar- 


cued, 


being 
an induced current: must 
than the inducing it, or this induced 
current must reccive accession to its strength, 
the length 
through which it passes. 


be stronger 


one 


s of wire increas:s 


increasing as 





* This,” said he, ‘‘ is what puzzles me, as 
Lam told that the finer the wire, the greater 
resistance it offers to the current ; 
contrary to the general rule, t¢ 


the so 


that if seems, 


gain strength, instead of losing it, by passing | 


through a resisting medium,’ 


clec- | 


coils will undoubt- | 


HLECTRICAT 


| 
| The fact would seem to be that my friend | fect it must be regarded as a theoretical ex- 


had been led into error by the very authority 
he quoted, because that authority, like many 
others Which bafile the comprehension of the 
|student, is in the habit of badly expressing 
what he wishes to say. 





| 
| 
| 


Electricity of high tension can be obtained 


from electricity of low tension by means of 
the coil. 
Sa 
Electricity of high tension comparable 


with that from an ordinary plate machine, 


and in greater quantity, can also be obtained, 





ele of low 


that 
tension can be converted into ag 
The quantity result- 


It docs not mean ‘tricity 


reater quan 
tity of a high tension. 


jing from even a large coil is infinitesimal 


compared with the quantity passing in the 
primary current, 





we multiply the quantity 


by its electromotive 


Furthermore, if 
the induced current 


force, 


of 


so us to come at the energy represent 


ed, this would prove to be but a fraction of 


the evergy passed into the primary circuit. 





To understand these things, it is necessary 


| that the amateur study out the principles of 
lelectromotive force, resistance and current. 
No one can expect to be otherwise than 


puzzled when he tries to get at the meaning 


of effects without comprehending the causes, 
¥ 

If we take, for instance, a moderate med 

ical coil, with a sliding tube over the core, 

and connect the secondary to a suitable gal 


certain current, 


but 


shall find a 


pushed in, 


vanometer, we 
when the 


sion—little shock-giving power. 


is small ten- 


tube 
In drawing 


out the core, this shock power will largely 
increase, but the current will, in all likeli 
hood, be reduced. This latter effect is, of 


course, due to an alteration produced in the 


number of vibrations, as may be noticed by 


the diiference of the sound. 


- >: 


The Date of Filing an Application Fixed 
as the Date of Invention. 


The following decisions of the Secretary 
of the Interior will be of interest, not only 
to solicitors of patents, but to «ail inventors, 
and is given in full that the grounds upon 
which the decision was made may be thor- 
oughly tnderstood : 

DEPARIMEXNT OF THE INTERIOR, — ) 
Wastincron, April 28, 1883. § 


The Commisstoner of Paten s: 

Sin,—l have considered the appeal of Starr 
& Peyton, by their Messrs. Bald 
win, Hopkios & Peyton, from your decision 
of the 22d ult., ia the matter of the interfer 
ence between their application and that of 
Moses G. for a patent improve 
ment in clectric 

In the } 
Interference 
the 
disclosed that 
were prior to 
Peyton, the application of the former having 
the date of 
the latter. 
Thereupon a motion was made by Farmer 
for an immediate adjudication the 
upon the record as provided in Rule 107 of 
the Rules Practice. This 
granted and priority of inv 
to Farmer by the Examiner of Interferences, 
the of the 
Commissioner Hunter rs. 
Smith. ILis decision upon 
appeal to the Examiner-in Chief, the 
present appeal is from your decision affirm 
ine that of the 

It is claimed by the appellants that the ad 


attorneys, 


Farmer, for 
lighting. 
the Examiner of 


preliminary statements of 


proceedings before 
the 

having 

the 


those 


been filed, the fact was 
alleged 


forth 


parties 
Farmer 
Starr & 


eX 


dates by 


set by 


been filed in oftice before 


conception of the 


your 
invention by 


of case 


of motion Was 


sniion awarded 
fe a 
ol a decision 
Patents 


was 


upon authority 


of in 
sustained 


and 
Examiner-in-Chief 

judication of the case upon the record was 
an error, because Farmer had failed to show 
the completion of his "hey 
wlege that owing to defects in his application 
it evident that 
represented is inoperative, 


invention. 


is his invention as therein 


and, 
not thus imper- 


moreover, 


| that if the application were 


EV Sw 
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position only of the invention, and its suf- 
ficiency being questioned, it is necessary for 
Farmer to overcome by proof any doubt as 
to the operativeness, and establish the fact of 
completion of the invention by showing 
that it has been embodied in practical work- 
ing form. 

Starr & Peyton do not allege the concep- 
tion of the invention prior to December 25, 
1881. More than two months before this, 
October 11th, Farmer had filed his applica- 
tion, which was considered complete, and in 
his preliminary statement he alleges that in 
July, August and September of the same 
year he had investigated the principles in- 


volved, demonstrating the practicability of 
his invention. He has exhibited his faith 
in its usefulness and importance by dili- 


gently prosecuting his application. 


The question at issue priority of inven- 


tion. The appellant cites a number of au- 
thorities show that the courts have held 
that the first inventor is he who, being an 


original discoverer, has brought the inven- 
tion to perfection and made it capable of 
useful operation in substantial form, which 


demonstrates at once its practical utility and 


ability. 

The question whether an _ jnvention 
has been perfected and is capable of use- 
ful operation has to be determined in 
the consideration of every application for 
a patent; for until a conception has been 


of useful 
invention 
, a patent 
issued, To pro- 
vide the means from which the Commissioner 

Patents may decide upon the patentability 
in this respect of a the law pre- 
scribes au applicant for a patent shall file a] 
written description of the invention and of 
the 
structing and using it in such full, clear, 


shown to be complete and capable 
adaptation, further 
to make 


therefor 


requiring no 
it practically operative 


cannot be legally 


discovery, 


manner and process of making, con- 
con- 
cise and exact terms as to enable 
skilled 


pertains to construct and use 


any person 
in the art or science to Which it ap- 
the same; and 
he is further required to illustrate it by draw- 
ings. 


Patents are constantly issued for in- 





ventions, the utility and completion of which 


not shown otherwise than by the specifi- | 


are 
cations and drawings, the cases being excep- | 
tional in which the applicant is required to * 


present an operative model to demonstrate 


his discovery. | N. 


When an original discoverer has made a 
formal application for a patentin conformity 
the the 
furnished a description of the invention, 
which, with the drawings, and the model, if 
required by the Commissioner, is a sufficient | 
to a person skilled in the art of | 
of an invention, which 
is patentable, and has 
evinced by diligent prosecution of his appli- 
faith its importance, it is not 
‘essary to enable him to be considered an 
inventor that he shall prove actual reduc 
to practice. It is enough if he has 
shown in the manner prescribed in the law 
that the invention is perfect and capable of 
I find sufficient authority 
this conclusion in the decisions of the 


with requirements of law, has | 


disclosure 
the 
n 


practical utility 
other 


respects 


cation a in 


nec 


tions 


useful operation. 
for 
courts referred to in the arguments of coun- 
and in your decision in the present case. 
If, the application of Farmer 
was disclosure of a complete 
and operative invention, it is all that is re- 
quired by the statute in that respect to prove 
him the inventor, at least from the date of 
filing the application, especially in view of 
his allegation that prior to that date he had 
demonstrated the practicability of the in- 
vention 

The defects pointed out by the appellants 
in Farmer’s application, and which they 
claim are fatal toa proper manifestation of 
the invention are (1) the failure of the draw 
ing to show means for making and breaking 
the circuit Z, and (2) that the drawing shows 
the devices in the circuit B and Z in deriva- 
tion of the latter, and in such conditions 
that they could not coexist. 

The experts who have examined the case 
in your office state that the drawings are 
sufficiently exact to enable them to readily 
ascertain the mode of construction and op- 


sel 
therefore, 


an adequate 





eration of the invention, and they express 
the opinion that the defects indicated would 
not occasion any difficulty in this respect to 
any person skilled in the art to which the 
invention appertains. I would hesitate 
under any circumstances, in the absence of 
palpable error, to overrule a decision of your 
office upon a question this character, 
which has been reached after careful con 

sideration by experts of acknowledged pro- 
ficiency. 

It appears, moreover, that this informalits 
in the drawings was remedied by the speci 
fications, and a rule of your office would 
permit of their correction to conform to the 


ot 


description. 

I concur with your opinion that the de- 
fects indicated are not of sufficient im- 
portance to detract from the completeness 
of Farmer’s application. 

Farmer must be considered as the inventor 
of the matter in interference from the date 
of his application, and as the record shows 
that Starr & Peyton did not conceive the in- 
vention until subsequent to that date, priority 
was properly awarded to Farmer upon this 
record. 

Your decision 1s, therefore, affirmed. 

The papers belonging to the files of your 
office are herewith returned. 

Very respectfully, 
If. M. TELLER, Secretary. 
a ae 


NEW PATENTS—ELECTRICAL—18838, 


INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING APRIL 


22, 1883. 





276,190 Conduit for electric wires ; James A. Me 
haffey, Parnassus, Pa. 

276,194 Dynamo-electric machine; Henry Rob- 
| erts, Pittsburgh, Pa. 


276,275 Dynamo-electric generator ; 


Peck and William H. Chapman, Middlebury, 


Charles C. 
Vt. 





276,184 Electric time register for telephone and 
telegraph switches ; Frank E. Kinsman, New York. 
276,233 Electrical generator and motor ; Thomas 
A. et, Menlo Park, N. J. 
276,263 Electrical switch-board ; Christopher W 
Me Lean, Newbern, N. C. 
276,286 Electric cut-out; Thomas H. Rhodes, 
meockiy n, N.Y. 
276.328 Electric cut-out ; Elroy M. Avery, Cleve- 


land, O 
276,348 

. Brush. 
276,232 


trical generators ; Thomas A. Edison, 


Element for secondary batteries ; Charles 
Cleveland, O. 

Means for operating and regulating elec- 
Menlo Park, 





2 Magneto-electric generator: Charles C. 

Peck and William H. Chapman, Middlebury, Vt. 
276,390 Magneto and dynamo electric machine ; 

Alphonse Isidore Gravier, Paris, France. 

* 276,486 Method of laying underground electric 

wires; Charles D. Shrieves and John E. Cook, Phila- 

delphia, Pa. 

285 Push-button and circuit for lighting gas 

Thomas H. Rhodes, Brooklyn, N. Y. 

battery; Charles F. Brush, 


276, 
by electricity ; 

276,155 Secondary 
Cleveland. O. 

276,216 Switch-board for electric circuits ; 
cis Blake, Weston, Mass. 

276,300-1 Secondary or storage 


Fran- 


battery; Eli 1 


| Starr and E. Eugene Starr, Philadelphia, Pa. 
| 376,415 Underground line; Daniel N. Hurlbut, 
Chicago, Il 

276,472 Underground telegraph line ; Nicholas M. 


Rittenhouse and Milo W. Locke, Baltimore, Md. 
Week Ending May 1, 1883. 


Armature for Dynamo-electric machine ; 





Leo Daft, Grete, N. J. 

276,565, 276,566, 276,567 Electric-are lamp: Leo 
Daft, Gueeuvite, N.J. (3 patents.) 

276,569 Electric railway; Leo Daft, Greenville, 
N. J. 


276,030, 276,631 Electric James H. 
pre New York, N.Y. 
Electric telephone 
H. Robe rtson, Brooklyn, N. Y. 

276,829 Electric way; Walter H. 
Edward M. Bentley, Washington, D. C. 

276,840 Electric beating apparatus; Albert Lieb- 
erman and William Robb, Philadelphia, Pa. 

276.953 Electric way ; Edward M. Bentley, Wash- 
ington, D. C. 

276,06) Electric call; Jacob B. Currier and David 
Hall Rice, Lowell, Mass. 

276,571 _— electric lamp ; Philip Diehl, 
Elizabeth, 

276,604 Individual telephone ¢ 
Westfle Id, Mass. 
Insulator for telegraph wires; Jos. 
Lewis. Birkenhead, County of Chester, England. 
276,891 Insulating electrical conductors ; J. Gard- 
ner Sanderson, Scranton, Pa. 

276,916 Insulating electrical conductors and a 
new ‘compound suitable to be used for this and 
other purposes; Willoughby Smith, Wharf Road, 
Ci ity Road, County of Middlesex, England. 

276,724. Machine for covering wire for electrical 
pUrpOses ; John J. C, Smith, College Point, N. Y. 

276,725 Process of covering wire for sletaent 


telephone ; 
(2 patents.) 
transmitter ; 





James 


Knight and 


vall; Jas. A, Lakin, 


8. 





~ 
purposes ; ; John J. C. Smith, College Point, N 
276,739 Telephonic annunciator; George L, 
We aver, Boston, Mass. 
276,702 Voltaic are light; 
York, N. Y. 


Otto A. Moses, New 

















mind we dites 





BLECTRICAL Revinw- 


» i | 





Manufacturing Hctws. 


New Machine Shops, Foundries, Hotels, 
and Mills, 
mill is soon to be 


La. 


A new silk spinning 
established in New Orleans, 





The projected new boiler-house of the 
Amoskeag Manufacturing Company, at Man- 
chester, N. IT, will be 250x50, and contain 


40 boilers, furnishing 6,000 horse-power. 





The new Pelzer Cotton Factory, at Green- 
ville, S. C., commenced business April 4th. 
The Pelzer Mill is one of the finest built in 
the entire country. The electric light will 
be used, and all the latest improvements and 
inventions have been adopted. The com- 
pany was organized in 1880, and work on 
the mill was commenced in the following 
year. The cupital is $500,000, and the most 
of the stock is held in Charleston, where itis 
quoted at slightly above par. 





A joint-stock company, known as_ the 
Swift Creek Cotton Manufacturing Com- 
pany of Virginia, has been organized at 
Petersburg, Va. B.T Arrington, of Peters- 
burg, is the president. The capital stock is 


$100,000, $70,000 of which has already 
been paid in. The mills of the company, 
situated in Chesterfield County, near Peters- 


burg, are the finest in the State, and origi- 
nally cost $110,000, but were recently pur- 
the company at a cost of 


chased new 


$56,000. 


by 





The project of a new cotton factory at 
Birmingham, Ala., has taken shape. The 
main building will be 50 feet wide and 250 
The machinery will require 23 
cars to transport it. The company expects 
to be in operation by July 1st. The mill, it 
is said, will be one of the best in the State 
for the work it is calculated to do. 


feet deep. 





At a meeting of stockholders of the Sibley 
Mills, Augusta, Ga., April 25, are solution was 
adopted authorizing the issue of $100,000 in 
bonds, to pay the debts and increase the ca- 
pacity the mill to 35,000 spindles, and 
afford a commercial capital. The mill 
cupitalized at $1,000,000 in stock, and bonded 
for $500,000. 


of 
is 





Colony Brothers, woolen manufacturers, 


Wilton, N. H., have their new woolen mill 
at that place all in operation. The mill is 
built of brick, 117x54, four stories high, 


with a dye-house 40x20; also an engine and 
into which they have put a 100 
horse-power built by the Hartford 
Engineering Company, of Hartford, Conn , 
and a new boiler furnished by Hill, Clarke & 
Co, 


boiler-house, 
engine, 


of Boston. 


At the mecting of the committee appointed 
by the Chamber of Commerce of Lynchburg 
to solicit subscriptions to the stock of a 
woolen or cotton mill, it was stated that 
$150,000 could be raised for the purpose in- 
dicated without trouble. It was determined 
to enter at once into correspondence with 
proper parties in reference to the establish- 
ment of such an enterprise. 

The Pacolet Manufacturing Company, at 
Spartansburg, 8. C., was organized last year, 
with John H. Montgomery, president. Mr. 
Converse, the president of the Clifton Mills, 
is a stockholder in the organization; likewise 
Mr. Lockwood, of Providence, R. I. Re- 
cently, Mr. Lockwood has influenced two of 
his nephews and a friend in Boston to sub- 
scribe for about $20,000 of the stock in the | 
mill, and he also consented to be one of the 
directors of the Pacolet, and to give all the 
assistance in his power in equipping and 
running the factory. Most of the machinery 
for 5,000 spindles has been ordered, and 


stock to $300,000, 
spindles. 


and to put in 10,000 





An attempt is being made to start cotton 
mills of large dimensions in Newberry, 8. 
C. Col. R. L. McCaughrin and Mr. George 
Mower, have just returned from atrip North 
in the interests of the enterprise. They 
went as far North as Maine, not primarily to 
secure subscriptions, but to get from promi- 
nent mill architects an estimate of the cost 
of the works. It was estimated that from 


mill of 10,000 spin@les capacity, and furnish 
it with 5,000 spindles and the necessary ac- 
companiment of looms. Over $100,000 has 
already been subscribed in Newberry, and | 
Colonel McCaughrin has assurances that if | 
$25,000 more can be raised in that town he 


tions elsewhere. 
doubt. 
start with 5,000 spindles, and when this 
beginning is made to increase the stock to 
$100,000 and fill the mill with the full com- 
piement of 10,000 spindles. 





The growth of the telegraph business in 
England since the state has acquired contro! 
of the lines is said to have been enormous. 
The number of messages per week has 
grown from 126,000 to 605,000, In 1873 the 
average number of messages per mile of 
was 145; now it In press 
messages 5,000 words per diem have grown 
already to 934,154 per day. The telegraphs 
in use on railways have grown from 27,000 
miles of wire in 1869 to 69,000 in 1882, and 
the instruments from 4,423 to 15,702. In 
Japan, last year, 2,223.814 messages were 


wt 


wire is 256. 


were in the native tongue. 
+>. 
The Oldest Tree in the World, 





The oldest tree in the world, 
one knows, is, says Knowledge, 


so far as any 
the Lo tree, 
of the sacred city of Amarapoora, in Burmah. 
It was planted 288 B.C., and is therefore now 
2,170 years old. Sir 
nent gives reasons for believing that the tree 
is really of this wonderful age, 
historic documents in which it is mentioned 
at different dates, as 182 A D., 223 A D., 
and so on to the present day. ** To it,” 
Sir James, ‘‘ kings have even dedicated their 
dominions, in testimony of a belief that it is 
a branch of the identical fig tree under which 
Buddha reclined at Urumelaya when he un- 
derwent his apotheosis.” 
ried away as souvenirs by pilgrims, but it is 
too sacred to touch with a knife, and there- 
fore they are only gathered when they fail. 
The King oak in Windsor Forest, England, 
is 1,000 years old. 

What is the difference between a ‘‘ news 
paper man” and a “ journalist?”—George. 
A ‘newspaper man” 
writing editorials for twenty | 
years. A ‘journalist ” who began | 
police reporting about a week ago — Philadel- | 
phia News. 


Suys 


Its leaves are 


is one 
eighteen or 


is one 


_ oii ie 
Tue EvecrricaL Review for the week 
ending May 10th, has a very interesting 


illustrated article on The Providence Tele- 
phone Company, besides a large instalment 
of reading pertaining to electrical matters, 
Address ELectricAL Review, New York. 
—New Bedford Standard. 


ae 
Caution, 





OFFICE OF THE ARMINGTON & Sus Co. 
PROVIDENCE, R. I. May, 12, 1883. 
Having been reliably informed that various 





j Parties, more especially in remote States, are 


building steam engines in imitation of ours, 
jand infringing the patents granted for our 
improved automatic regulator, valve and 
crank shaft, we hereby caution the public 
against purchasing the same, and announce 
our intention to protect ourselves by legal 
measures against all infringement, 


| 


| 
| 


| 


both on 


a . ne 
Factory to eventually increase the capital | 


$175,000 to $190,000 would build a cloth | 


can obtain the remainder of the subscrip- | 
Of this, there is very little | 
The object is to build the mill and | 


despatched, of which ninety-cight per cent. | 


James Emerson Ten- | 


and refers te | 


car- | 


who has been | 





$185,000 of the capital stock has been sub- the part of makers and users. 
which will about pay for the 5,000 CHARLEs T. Howanp, 
It is the desire of the Pacolet Secretary. 


scribed, 
spindles. 


FOR SALE. 


Patent Incandescent Electric Lamp Switch, 
(NEW). 
Address— WILLIAM HUTCHINSON, 
19 PARK PLACK, NEW YORK. 


SHORT-HAND WRITING 


THOROUGHLY TAUGHT AT YOUR HOMES, 
WITROUT NEGLECTING OTHER DUTIES. 
Special Terms for Spring and Summer. Write at once. 
R. B. CLARKE, Stenographer, 

4637 GERMANTOWN AVE., PHILADELPHIA, PA. 


HORT-HAND WRITING THOR- 
oughly taught by mail. Terms low. Thorough 
instruction ; satisfaction guaranteed, Send stamp 
for circular ‘and specimen of writing. 
WILLIAM HULTON, Stenographer, 


The attention of persons interested in local | 
telegraph and telephone organizations is re- 
spectfully called to the electric lighting 
system of The Fuller Electrical Company, 
and the practicability of making arrange- 
ments with that company for the introdu: 
tion of its apparatus, cither in isolated plants, 
or through the formation of local companies 
desiring to engage in the business of electric 
lighting. The specially valuable feature of 
this company’s system may be seen by ex- 
| amination of its apparatus in Boston, Wor- 
cester, Providence, Hartford, New York 
City, Brooklyn, Jersey City, Paterson, Phil- 
adelphia, Lancaster, Scranton, Syracuse, Ro- 
chester, Buffalo, Pittsburgh, Wheeling, Steu- 








Pittsburg, Pa. 





| benville, Xenia, Dayton, Grand Rapids, 
| Chicago, Springfield, Belleville, St. Louis, M®%®* 4: Siete. cunenEe ane, 
St. Paul, and many other smaller places SLOTE & JAN ES, 


| throughout the country. 
invited. 
Tae Futuer ELectricat Company, 
44 East 14th Street, New York City. 


om GS 


Correspondence is Established 1854. 


Stationers, Print 


AND 


BLANK BOOK MANUFACTURERS, 
| 140 Nassau Street, 


Morse Building. 


are 


VOL wy 





for the ELEcTRICAL RE- 
Delano & 


PATENT BINDER, 
VIEW, sent to any address for $1. 
Company; Box 3329, New York. 


near Beekman, 
NEW YORK 





bos 

- an CHARLES E. FOSTER. 

Volume 1 of the Review of the Telegraph Late Examiner in ¢ barge 
FRANK L. FREEMAN, < of Class Electricity U. 


and Telephone for 1882 is now ready for de- 
livery, with index complete, nicely bound in 
book form. Price $3, by mail postage paid. 
Delano & Company; Box 3329, New York. 


( Patent Office. 


FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 


—————_—__—_—__—_— —— — COUNSELORS iN PATENT CAUSES, 
| PERRY & CO., LONDON. | 
| 








Mechanical and Electrical Experts, 
WASHINGTON, D. C. 


Orrices: 93: F Srreer. 


HALBERT E. PAINE, "tate ceiirads of 
Patents. STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors, 
WASHINGTON, D. c. 








24 Sample Pens, different numbers, sent by mail | 
on receipt of 25 cents in stamps, 


IVISON, BLAKEMAN, TAYLOR & CO., 
| 758 & 755 Broadway, N. Y. 


THE CARY TELEPHONE SIGNAL. 


Manufactured under James Cary’s Patent, 
and authorized by the 


AMERICAN BELL TELEPHONE C0., 


To be used only with its Telephone. 








BANNING & BANNING, 


Patent Attorneys 


AND - 


SOLICITORS, 
21 Park Row, 


NEW YORK. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 


Honore Building, 


CHICAGO. 
BOSTON MASS 








NEW FOOT 


LATHE. 


Swing 8x18 inches, with improved 
foot power, Tool Carriage, Slide 
Rest, etc., $30. ower Bench 
Laths, with or without Slide Rest 

Send for Circular. 


Narragauseli Miachine Co,, 


Butler Exchange, Providence, R.1. 





Furnished by the 
CARY TELEPHONE SIGNAL GO. 
OFFICE ADVERTISER BUILDING, 


| 246 Washington St., Boston, Mass. 
| John P, Gale, President, GEO. H. CARY, 


| Frederick T: aylor, Treasurer. 4 
James H, Cary, Flectrician. General Agent. 


le 








TaE BEST 


FOR 


LIGHT 
PURPOSES 


IN THE 





WoRtL D 











HUBCTRICATL 








THE 


Electrical Review, 
AN (ULUSTRATED WEEKLY JOURNAL 


—OF— 


Electric Light, Telephone, 
and Telegraph News. 


If you desire to keep 
pace with the daily Elec- 
trical and Scientific pro- 
gress, subscribe for a 
copy of this Journal. 


Sibseriptio, only $3 per Annum, 
to any part of the United 
States and Canada, post- 
age prepaid by the pub- 
lishers. 


DELANO & COMPANY, 
23 Park Row, 


Box 3829. 


NEW YORK. 


TELEPHONE SERVICE 


WITHOUT INDUCTION, 
And with Clear Articulation, 
No. 14 & No. 12 SPIRAL WIRE 


For Long and Short Lines. 


AMERICAN SPIRAL TELEPHONE WIRE CO. 
43 Milk St., Boston, Mass. 











Binders for the Electrical Review. 





We are now prepared to furnish for the 
convenience of subscribers to the REviEw 
one of the latest improved self-binders. The 
binders are of the exact size of the paper, 
and cach issue as received can be filed in it 
without trouble. When the volume is com- 
plete at the end of the yer, it can be per- 
manently fastened in a moment, making in 
appearance a volume almost as durable as 
one especially bound. The binder will be 
sent, postage prepaid, to any part of the 
United States on receipt of $1.00. Address, 
Delano & Company, P. O. Box, 8829, 23 
Park Row, New York. 


TELEGRAPH > 


—AND— 


CEDAR, CHESTNUT AND SPRUCE, 
PINS AND BRACKETS, 
PAINTED AND PLAIN. 
CONSTRUCTOR OF TEL. LINES. 


NORTH EPPING, N. H. 


Telephone Poles, 


| lawyers, 


REVIEW . 





[May 24, 1883 








SHORT-HAND WRITING 


thoroughly taught by 
mail. Good situations 
procured all pupils when 
thoroughly competent. 
First-class steno gra- 
phers furnished railroad 
officials without charge 
for my services Corre- 
1 spondence solicited. 

2 CALIGBAPHS SOLD. 

* §pecial inducements 






—_ =— offered business men, 
stenographers and railroad Officers. 


Send for COLLEGE REPORTER and 
Caligraph circulars to 


HAINES BROS., 
Promoters and Brokers 


55 BROADWAY, N. Y. 





| 





GEORGE Q. DOW, WG. CHAFFEE, Oswego, New York. Electrical Stocks a Specialty. 





Price, complete with Battery, 


a 


Instrument  “ nickel-plated 


Instruction Book 





Book 


Instruction, Wire, Etc........... 


Instrument wound with fine wire....... 
Enetramont all Brass. .......c6cescces 


numbers and grades. 


Brackets and Pins. 


Cross Arms. 
Office Wire. 
Annunciator Wire. 
Pole Rings. 

of 
2. BE Pole Steps. 


Leclanché Batteries. 


Co bo 


Gravity 
ey Office Fixtures. 


. | Tools, ete., ete. 


Galvanized Telegraph Wire, all 


Insulators, Glass.and Porcelain. 


STANDARD ELECTRICAL WORKS, 


CINCINNATI, OHIO. 


STANDARD HOME-LEARNER. Stevens’ Patent Top Contact Key. 


Price, $4 each, Postpaid. 





Top Contact, Top Connection, 
Non-sticking, Easy Working, 
thoroughly Tested and Univer- 


sally Approved. 


Standard Telegraph Key..$2 75 
Bunnell Steel Lever Key.. 3 00 
Legless Rubber Base Key 2 25 
Giant Sounder......... . 3 50 
Pony Sounder... 3 00 


‘SEND FOR ILLUSTRATED CATALOGUE 





= 
= 
3 


$1.00 


everybody who has tried it. 
unsolicited testimonials as to its merits, 


No. 1 Pen, plain, $1.00 


It is something everyone who writes ought to have. 


No. 2, engraved, $1.25 
Any of the above sent post-paid on receipt of price. 


THE KERNER STYLOGRAPHIC PEN CO., 25 BOND STREET, NEW YORK. 


THEBESTESTPENFORTHELEASTEST MONEY. 
THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 
Holds more ink, writes longer without refilling, writes better, never blots, never fails, 


It is endorsed by Telegraphers, Post Office and Bank Clerks, Railroad men, and 
It is not only the Best Pen, but the Cuearest, and always gives satisfaction. 
We manufacture the following styles : 
No. 3, gold, mounted, $1.50 






$1.00 


We have hundreds of 


No. 4, entire gold cap, $3.00 


Enclose 10c. for registration. 





All Persons Sending for 





Catalogues, or ordering for articles advertised 
| in our columns, will do us and our Adver- 
} . 

|tisers both a great favor by mentioning that 


| they saw the advertisement in the 


ELECTRICAL REVIEW, 
INTERNATIONAL 


Electric EXhINItIOn 


VIENNA, (883. 


The Commission of the International Elec- 
tric Exhibition at Vienna, 1883, gives due no- 
tice to the public that this Exhibition is totake 
place in the course of this year, to be opened 
on the Ist August, and to be closed on the 
Bist October, and cordially invite Exhib- 





| itors and Visitors. The Regulations and the 


blanks necessary for Applications are to be 
had at the Austrian-Hungarian Con 
suls, The objects to be exposed will com- 
prise all Machinery, Apparatuses and Imple- 
ments connected with Electrotechnic. It will 
certainly afford a good opportunity to inven- 
| tors to show their latest improvements. This 
Exhibition is greatly favored by the Austrian 
Government, and will be held in the Rotunda 
of the well-remembered Universal Exhibition 
of 1878. Exhibitors are requested to procure 
the necessary papers at once, 





Elements of Construction 
FOR 


ELECTRO-MACNETS, 
By Count Th. Du Moncel. 
Translated from the French by C. J. Wharton. 
In Crown 8vo, cloth. Price, 75c. 
Esuist of Books 


RELATING TO 


ELECTRICITY AND MAGNETISM, 


INCLUDING 

Those most used in the Study and Practice of Elec- 

tric Lighting, Telegraphy, Telephony, Electro-Met- 

allurgy and Electro-Motors, mailed free on 

application to 

EK. & F. N. SPON, 

Publishers & Importers, 

44 Murray St., NEW YORK. 





A, J, SAPORTAS & CO. 


58 Exchange Place, 
NEW YORK. 


Asked. Bid. 
Edison Electric Light Co. ........+++«.. 
Edison Co. for Isolated Lighting 
Edison Illuminating Co. of New York. 
Edison Electric Light Co. of Europe... 
Brush (Parent Co.). ...0-+.--eeeeeeeeece 
Brush Mluminating Co. of New York... 
United States Electric Light Co 
J. S. Electric Mluminating Co.of U.S.. 
Fuller Electrical Co. (preferred stock). 
Fuller Electrical Co. (common stock) . 


FS QUOTATIONS ‘FURNISHED ON APPLICATION. 


DELANO & HAINES, 
PROMOTERS AND BROKERS, 


Formerly of 55 Broadway, have removed to 
new and commodious quarters in 


Tele Court, § Saints, 


We make a specialty of the organization of 
companies the development of enterprises of 
unquestionable merit, and obtaining capital 
for the same. Sole agency for the American 
Diamond Iiock Drill and the Miner's Hand 
Driil for the Republic of Mexico. 


EXECUTIVE OFFICES OF 


“THE MEXICAN TELEPHONE CO.” 


-—iiD— 


The Tropical American Telephone Co., 


LIMITED. 


These companies have acquired and own, 
in their respective territories, all the telephone 
rights formerly the property of the Continen- 
tal Telephone Co., including the exclusive 
right for aterm of years, of selling, leasing 
and using Bell Telephones, Blake Transmit- 
ters, and all other telephonic apparatus man- 
ufactured by the American Bell Telephone 
Co., under patents owned or controlled by 
it in the United States and Canada. 

Valuable Telephone Territory 
can be had by parties who can furnish the 
money requisite to develop it, in the Re- 


| public of Mexico, the West India Islands, 
| and South America, 


























May 24, 1883.] 
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The ** Diamend >’ 


CARBON 


TELEPHONE BATTERY, 





[PATENT APPLIED FOR. ] 
Jar, 6 in. high, 4 in. square. 


Fits any Telephone Box. 


THE TIME TELECRAPH COMPANY 


Is PREPARED TO FURNISH 
Railways, Business Blocks, Public Buildings and Offices Generally 


WITH 
UNIFORM STANDARD TIME 
At a low monthly rental, according to the location, style of Indicator, &c. 


Address, THE TIME TELEGRAPH COMPANY, 


TEMPLE COURT, & 7 BEEKMAN ST., N. YY. 
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Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 


PATENT | 


“K. K.” Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use. 


49 CHAMBERS STREET, NEW YORK ; | 
18 FEDERAL STREET, BOSTON. 


WORKS AT WATERBURY, CONN. 





HAS MORE THAN 


Double 2 Carbon Surface 


OF ANY OTHER BATTERY. 


Wl CSoLBuRN SC oc; 


“Deano [leet [F reflachines. 


tehb {ass 


131 -MrAlyy 





urg, j 





EXCELS FOR 


Constancy, Simplicity and Price. 


ELEMENTS. 


7 Sticks Round Carbon § in, diameter, 54 in, 
long, Amalgamated Zine, $ diam. 
Sal ammoniac, 


Price, Complete, 
$1.25 PER CELL. 


Subject to Liberal Discount in Quantities. 


REDUCED IN SIZE. | 


FAC SIMILE OF LABEL, 





The “Diamond” Carbon Battery. 





DIRECTIONS. 


1.—Place in the Jar six ounces best Sal Ammo- 
niac, which thoroughly dissolve, filling with water 
to the shoulder of the jar. 

2.—See that the cover fits as nearly air-tight as 
possible, and that the rubber on the zine rests on 
the top of the glass. 

3.—Keep in a dry place if possible, be careful 
that a good, firm, clean contact is made. 


NOTICE. 


As every part of the Battery, except the glass, is 
made at our own Factories, we warrant the quality 
and purchasers may be assured uniformity and care- 
fulness in manufacture. 

The Battery has more than double the Carbon 
surface of any other, and no small parts to get out 
of order or lost; it is also easily and cheaply 
renewed. 


MANUFACTURED BY 
THE ELECTRICAL SUPPLY CO. 
Warehouse : 109 LIBERTY STREET, 
New York. 





Factory at Ansonia, Conn, 


RALPH BAGALEY, 
Secretary and Treasurer. 


H. H. WESTINGHOUSE, 
Superintendent. 


GEORGE WESTINGHOUSE, Jr., 
President. 


THE WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 


-—-TO— 


Dynamo Electric Machines 


OF ANY MAKE 


For Electric Lighting, 


ALSO 


Inieyendent Engine 


For driving by Belt ~ 
Counter-Shafting. 






Send for "Hustrated 
Circular, 


THE WESTINGHOUSE MACHINE COMPANY, 
Works at Pittsburgh, Pa. 92 & 94 Liberty Street, New York. 
Western Office, 14 South Canal St., Chicago, III. 


VICTOR BISHOP & CO., 


IMPORTERS OF DIAMONDS, 


EY, 
UROAMRURTULA RN 








PLATINUM 


For all Manufacturing, Chemical, Electrical. 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


Blectri¢ Light Apparatus 


—AND— 


ELECTRICAL INSTRUMENTS 


Of Every Description 
BUILT BY DAY OR CONTRACT. 


Have had five years’ experience building Electric 
Light Apparatus. Facilities for making complete 
apparatus for 50 Are Lights a day. Everything 
made on the INTERCHANGEABLE system. 
l'wenty years’ experience designing and building 


Special and Labor-Saving Machinery. Estimates 


given. Correspondence solicited. 


JAMES BRADY, 


(Suc’r To Brapy Mra. Co.) 
257 and 259 WATER STREET, 
BROOKLYN, N. Y. 


A. L. BOCART, 
ELECTRICIAN, 








No. 22 UNION SQUARE, N. Y., 4th Ave, Side, 


Patentee and Manufacturer of every variety of 


Flectric Gas-Lighting 


APPARATUS 


For Theatres, Churches, Public and Private Buildings. 


The trade furnished with the most complete assortment 
of Electric Lighting Burners, including Pendant, Ratchet, 
Argand, Billiard Table, Candle, Automatic, and Vibrators, 
also Clough, Maxim, [irrell Ring and Arm Burners, for 
use with Machine Gas. Batteries, Primary Coils, Three 
Styles of Automatic Cut-offs, and All Supplies Bessemay 
in Fitting Up Buildi All Apparatus Pat 


Also, Burglar Alarms, Annunciators, Call Bells, &c 


PHOSPHOR-BRONZE 


TELEPHONE WIRE. 











- se 
id DPiespehee- Bronze. 
7 
Combines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17 and 18, Stubs’ Gauge. 
ADDRESS: 


THE FROSPROR-BRONCE SMELTING C0, 


( LIMITED.) 


§12 ARCH ST,, PHILADELPHIA, PA. 


United States Phosphor-Bronze 
Patents. 


Sole Manufacturers of Phosphor-Bronze in the United States. 


Owners of; the 





G. W. Hupset, Pres. F, T. Fearey, Sec. and Treas, 


THE AMERICAN 
ELECTRIC 
STORAGE 
COMPANY. 


We desire to arrange with electric lighting 
companies for the introduction of our bat- 
tories, and also with parties competent to 
organize sub-companies. 

A manufacturing company that will have 
control of our inventions and supply our 
licenses is being formed. Parties desirous 
of interesting themselves in this valuable 
invention can see it in operation at 237 
Broadway, Room 40, New York City, 
under charge of Prof. N. 8S. Keith. 

All correspondence received will have at- 
tention at an early day. 


The American Electne Storage Company, 





ESTABLISHED 1887. 


No. 33 MAIDEN LANE, NEW YORK. 


792 Broad St., Newark, N. J. 
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ALFRED FORE, | AMERICAN cae 1. 6, TILLOTMON & 00, 
Insulated Wir €, ‘Electrical Works L AW | B ATTBRY ainanhiaadmeniie 


(Formerly EUGENE F, PHILLIPS.) RAILWAY 


Telephone, Telegraph and Electric Light, en L 6 ; 
OFFICE, LINE, PATENT FINISHED INSULATED Te eorapa & Telephone 


SUPPFLIZS 


OF EVERY DESCRIPTION, 


Nos. 5 & 7 Dey St., NEw YorK. 


A. C. NORTHROP, 


Waterbury, Conn. 


lron and Brass Machine Serews 


ANNUNCIATOR WIRE, Electric Wires, 


Magnet Wire and Flexible Cordage, =| per EPHONE AND ELECTRIC CORDAGE, 
200 & 202 N. THIRD ST.,. al ee 
‘ ELECTRIC LIGHT WIRE 


PHILADELPHIA, PA. 
MAGNET WIRE, 


FOTOG RA FS Patent Rubber-Covered Wire, Burglar 


Taken on the Ground Floor at Alarm and Annunciator Wire, Lead- 














- — BROADWAY, Eneased Wire, Anti-Induction Aerial and 
rom Morning until night by . ZINC IN SHEETS AND PLATE FOR 
bles, ete., ete, ae F 
ELECTRIC LIGHT! eee Cy Oily Oe The BEST Open Circuit Battery in the 
ELECTRICAL PURPOSES. 
A. 3. tee saith decades World and the CHEAPEST. Paris for Teeoranh and Telehone. last 
\| | =e Combines all the advantages of the best of Parts for Telegraph and Telephone Instruments, 
| oe € i ; Pa: No. 67 STEWART STREET, the eae ithout any of thei ” fod br on ; a ACTURE ante 
| eed O4A SEP Thousands sold monthly. Send for circu- : 
| |G Karl 4 1 . PROVIDENCE, R. I. lar. Manufactured and sold by the Iron, Brass, oon, or Zins. 
jar, | 4 I} A # | T , VN - 
| VAs | EUGENE F. PHILLIPS, President. WW TELE 
| a - : all lh | ry F iM PELEOGRAPH (6., PR gory | a te wy Rene patented articles 
Auf A ar ici mm Sheet Met: od or Brass Castings, respect- 
ima NS eZ | W. H. SAWYER, Sec. and Electrician, 140 Fulton St., New York. rom oes Bote gS, res] 





GREAT REDUTION IN PRICES! 
The Original ard. Only Feliable 


LECLANCHE BATTERY. 
The Celebrated Prism Battery, 


UNIVERSALLY ADOPTED BY THE TELEPHONE EXCHANGES OF THE WORLD, 


Is the Simplest, The Cleanest, The Most Economical, The Most Durable Open Circuit 
Battery ever Invented. Price Reduced to $1.65 Per Cell. 


Special Discounts for Quantities of 100 Cells and upward, 33} per cent. 





\ 

\ 4 
\ { 

a | 

\ 
/) 
Gili 
nia EI 
Oo 


w. KURTZ, 


6 & 7 East 23d St., Madison Square. 


KF. W. WAGNER, 
Manufacturer of 
ELECTRO-MEDISAL APPARATUS. 


Specialty : GAITFE'S SYSTEM POCKET PATTE2-rS, 


Awarded wig Byer, at Cincinnati Bepeat ion, 1880 
i for Catalegue and Pric 





THE ONLY GENUINE DISQUE BATTERY, manufactured by the Leclanché Battery 
Co., can also be had of us at $1.25 per Cell. In lots of 100 Cells and upwards at $1.00 net. 
Beware of Cheap Imitations and Worthless Substitutes. 


i G. —DLDILGOTSomw dz co., 





Sole Agents for Leclanché Battery Co., and Manufacturers and Dealers in 


Telegraph and Telephone Supplies of Every Description, 
Nos. 5 & 7 DEY STREET, NEW VORK. 








3G Jobn Street, New York. 


TE “WORSE = INSTRUMENT THE BEST 










omiatene with Battery, Book of In- 
rl struction, Wire, Chemicals and all 
te snetinaastssctidl materials for operating. 


















‘Morse ” Instrument alone, without battery. ini : ; ....- 3.00 
* Morse ”’ Instrument without battery, and wound v w ith fine wire > for lines one to fifteen miles...... 3.75 

Ce Bet talent emmaies hac teed th aORAAE RA rdd apd oe Os kes OOS EHER CORR ESET SS r06 ; Semen asemkees 
‘Morse Learners’ Instrument without battery, sent by mail.. see eeeeees 


( Battery cannot be sent by mé nail.) ) 








(#~ Goods sent C. O. D. to all points if one-third of the amount of the Dill 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere. Se 
(2 We will in every case refund any remittance made us for these j= 
goods, if they are not feund to be entirely satisfactory. = 


You are sure of getting the BEST THAT IS MADE 
if you select the ‘“ MORSE.” 








The 66 Morse 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 


Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J.H. BUNNELL & CO., 
No. 118 Liberty Street, New York. 














May 24, 1883. HLMOTRICAL REVIEW .- 15 


"== THE BISHoP. 4 JEROME REDDING & CO., 


\No. 30 HANOVER STREET, BOSTON, MASS. 


‘LRCTRICAL RENIN Gutta - Pareha Works, etectric ete tennis Py 


IS AN Press Buttons and 


(SAMUEL BOARDMAN, Agent.) Batteries. 
ILLUSTRATED sagen 


— SEND FOR — 


PRICE LIST. 


@eekly Hournal 





Tlestric Ligh, Teleghous, Telegraph L ARGE DISCOUNT 
SCIENTIFIC PROGRESS, | japan sor wir u. cnc us oe vanea sci 
| 5 miy J — n e Unite | DEALERS. 
AND IS THE ONLY JOURNAL PUBLISHED | GUTTA-PERCHA INSULATED | 





. . . s G 8 by a 
STRICTLY TO THE ELECTRICAL This Gong is operated 
Electric Bells, Annunciators and Gas-Lighting spring, and strikes three hundred 


A blows at one winding. It is abso- 
Pparatas, lutely certain in operation, re 


quires but little battery power, 
with full instructions for putting up and maintaining them, and dia- ps ta »s a hard blow, and x sold 


— | Subterranean Telegraph Cables, | grams showing how to run the wires; also a complete price list. at a very low price. 


Hempen-Armored Covered. 


Each edition will contain orig- R EE] 
inal articles on the latest appli- Acrial Telegragh Cables, | png “ MAGNET | st 
aR ot lea ‘Electric Company ; CHROME CAST STEEL. 


ANTI-INDUCTION 


ee oe A eae Tape (Lead-Corewd) Calle, CHICAGO, INDIANAPOLIS, NEW YORK, TEE] EQR MAGNETS 


from day to day in the Telephone, MANUFACTURERS OF 


as used by the Metropolitan Telephone and A SPECIALTY , 


Telegraph and Electric Light ee ee TELEGRAPH INSTRUMENTS And warranted superior to all other brands. 
fields, Torpedo Cables AND SUPPLIES. (CHROME STEEL WORKS, 


Recommended by the European and South Ameri- 


san Gove ents. 7 
THE REVIEW OF THE ieilbvatipiemmensin Insulated Copper Wires, Electric Bells and Br ooklyn, E. D., N. Y. 
Lead - Covered Cables, Annunciators, Burglar Alarms, the Electro. §. 4. KOHN, C. P. HAUGHIAN, 


Mercurial Fire Alarm, Electro-Medical Appa Proprietor. Superintendent. 


Telegraph and Telephone For Canal and Streamlet Crossings. ratus, Electric Gas Lighting Apparatus, Edi 
son's Electric Pen : Juplicating Press, the 
GUTTA-PERCHA n'sI lectric Pen ene 40m iting Press, th F. EF. K | NSMAN & CO. 


yamewell Fire Alarm Telegraph Apparat: 


under its new title and new Office Wire, Fuse, Leading and Connecting Bi-Polar and Carbon Telephones, Telephone {45 Broadway-86 Liberty Street, 


Exchange Apparatus, Underground Cables, gene é ‘ 
. NEW WoOrk, 
management and able corps of Wire, 


; : ’ For Subaqueous Mining and all other Electrical a wg nog BL BOTRICAI (| PPLE 
Editors, and its new contributors purposes. Secs Jun AUAL tk EY 


located atall the principal centers| — Mark’s Compound Insulated Wire, 


WEEKLY IN THIS COUNTRY DEVOTED ® Send a stamp for a copy of our new book, just issued, containing ee ay or 
Submarine Telegraph Cables, | intormation in regard to rirtking Gong. 


INTERESTS. 


| 
| 
| 
50 Regular Sizes. 
One to Ten Conductors. 





cations of electricity, and a com 











‘ CATALOGUES Kinsman’s Pat’d Battery 
. . ; a For Office, Outdoor, Underground and Battery Use. 
of business in this country and G. P. Office Wi SENT BY MAIL ON RECEIPT OF PRICE No Breakage, Perfectly Clean, 

. P. Office Wire, ct *T FARNER’S’ B a 
an le atk : IN STAMPS OR CURRENCY. Best ‘LEARNER’S’ Battery. 
Kurope, will Spare no expense to Cotton-Covered. Its cleanliness and lasting qualities make it 

“ P Pri | the — es a a — 
ake it > ALS AVE ALWAYS ™ AN age. rive. Sells anc omestic ork, 
make it the . ALSO HAVE AI on ON HAND: I - Complete Set of Catalogues.236  20c. | The Bast is the Cheapest, Price, complete, $2.50. 
Wires of Every Variety of Insulation,  1—Telegraph Instruments and INVENTORS’ AND MANUFACTURERS’ AGENTS. 
EA DI NG JOURNAL Magnet Wire, Telephone Flexiblk Cords, Flexi- IV I rp (include di i “ os, 
ble Elevator Cables, Eloctrie Cordage. Ripe mea THE ANSONIA 
IN THE ELECTRICAL FIELD, 


Burglar-Alarm and Annunciator Wire, bit rete sme pee pe BR ANS {, COPPER (0 
— Electric Light Wire, Cordage and Cables, Lead- DE din. Coucunesssssco OD 8c. ? | 











Covered Wire, and Every Description of ~ VI—Electro-Medicai Apparatus. 32 
T f Subscripti : VII—Manual of Telegraphy and 
erms oO iption Pure Gutta-Percha Goods, Catalogue of Private Line 
; : : : 7 . ire Instruments............. § 32. free. 
In the United States and Canada, Gutta-} “or per i we Po G. P. Cher V1II—Condensed Price List....... 20 free 
cal Vessels for Acids, etc. — 
$3.00 per annum—postage X—Mectsic Belle, etc. descrip> = 
Pv. < as BEEN SiaiseeAbadacsneeees 12 3e. 
free Agents f-r Reception of Orders and XI—Magnets for Mills..... ... 20 8c 
Salc of Goods. Sir William Thomson's Nauti- 
: . L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. cal Instruments.......... 24 ~=sBe. 
To foreign countries the subscrip- WILLIAM HEATON, 503 Chestnut St., Phila. - MANUFACTURERS OF 


‘ 
tion price, prepaid, is $4.00, THIRTY-THREE YEARS’ EXPERIENCE HAS PLATI N [J M py rok loetee (') 
TAUGHT US THAT NEITHER THE ELECTRI ) 


tT 
yer Wire 
) 

CAL NOR MECHANICAL QUALITIES OF 


— EITHER GUTTA-PERCHA OR COPPER DETER- —FOR~ For Magnets, Telephones, Electric 


IORATE BY LONG WORKING OR SUBMERSION, Lights ete 


die did CONSEQUENTLY THE BEST FORM OF A SuB- : @,!,./! ' . - 
Address all communications tc | MARINE TELEGRAPH CABLE WILL BE THAT anica OSes WiTH EH. SPLITDORF’S PATENTED LIQUID INSULATION 
2SE ; 18 WE ] 5 COVERED WITH COTTON 08 SILE. 





IN WHICH THESE CONDITIONS WERE. FUL- 


FILLED.—E£xtract from Report on Cables, by Wil- LINE WIRE. 


DELANO & COMPANY, 77°07" ssscrscons ee Pine Proof House and Office Wire 


The Bishop Gutta-Percha Works. The §. §. White Dental M’ Pg (0., Fur Indoor use in Electric Lighting. 





| Address all communicat.ons to a ag be a 
tors, Telephones, &c. 
23 Park Row, | W. W. MARKS, inidiinntaiinns,' PHILADELPHIA—Chestnut St., cor. 12th. 
po mnesenen a | NEW YORK—767 and 769 Broadway. ZINC RODS, BATTERY COPPER, &c. 
422, St., Now York. | BOSTON—160 Tremont St. j 
P. 0. Box 3329. MEW YORK | Orrice ar rue Works. CHICAGO—14 and 16 EF. Madison St. Nos. 19 and at Cliff t., Kew York. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO -INDIANAPOLIS—-NEW YORK. 


Telegraph and Telephone Apparatus and Supplies. 


—> oe D> oom — 


The Best of everything at Bottom Prices. 


BHLECTRICAL REVIEHW. 


A. G. DAY, 


Manufacturer of 


Kerite | Tnon latad | 


Waal ALLO ULAUUUA 


Telegraph and Telephone 
Wire and Cables. 

OFFICE, 120 BROADWAY, NEW YORK. 
FACTORY, SEYMOUR, CONN. 
ANTI-INDUCTION KERITE 

Cables 


Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 


> 
Sclephone 


Eminent Electricians and 
Practical Telegraphists 


Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAI 
ExureBition at Philadelphia, Sir 
WitiiaAmM Tuomson, the emi- 
nent Electrician and sci- 
entist, awarded 
to the 


Kerite Insulated Wire and Cables 
A. DIPLOMA. | 


For ‘‘Excellence of the Insulation and 


Durability of the Insulator.’’ 


GENERAL AGENT: 


CLARK B. HOTCHKISS 
120 BROADWAY, NEW YORK. 


[May 24, 1888. 





The American Bell Telephone i 


W. H. FORBES, President. W. R. DRIVER, Treasurer. 
THEO. N. VAIL, General Manager 


GROUND LINE 





This Company, owning the Origi- 
nal Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controlling, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Company, the 
Geld and Stock Telegraph Company, 
the American Speaking Telephone 
Company, and the Harmonic Tele- 
graph Company, the patents owned 
by those companies, is now prepared 
to furnish, upon application, either 
directly or through any of its licensees. 
Telephones of different styles, and 
applicable to a variety of uses. 

This company desirs to arrange with 
persons of responsibiliiy for establish- 
ing 


District or 
Exchange Systems, 


in all unoccupied territory, similar to 
those now in operation in all the pri:- 
cipal cities in this country. 

Responsible and energetic persons 
are required to act as licensees for 
the purpose of establishing 


Private Line and Club Line 


| Systems, for business or social uses. 
} Also to introduce the Telephone for 


SPEAKING TUBE 


at a nominal 





















purposes, for which instruments will be leased for a term of years 
rental. 

This Company will arrange for Telephone lines between cities and towns where Ex- 
change systems already exist, in order to afford facilities for personal communication 
between subscribers or customers of such systems. 

We respectfully invite attention to this matter, and any further information 
thereto can be obtained from the Company, 


NO. 95 MILK STREET, BOSTON, MASS. 


All persons using Telephones not licensed by this Company, are hereby respectfully noti- 
fied that they are liable to prosecution, and for damages for infringement, and will be 
 pcrshonnte according to the full extent of the law. 


relating 





LECLANCHE, 








Size of Jar, 6x4} inches. 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WOBLD. 


Over 500,000 cells now in use in the United States and 
1,000,000 in Europe, 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Beware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO, 


149 W. 18th St, N. Y,, or 


Prism Battery, Complete 


| L, G. TILLOTSON & 00., 5 & 7 Dey 8t., N. Y. | 





CHARLES WILLIAMS, MR. PARTRICK & CARTER, 


Philadelphia, Pa., 


MANUFACTURERS OF 


Telephone, Telerraph 


And Electrical Instruments and Supplies. 


(Established in 1856.) 


Nos, 109-115 Court Street, 
BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BULL TELEPHONE GO, 


Magneto, Crank and Push Button 


The Fitch Chlorine Battery, patented 

Sept 16, 1879, acknowledged the Best Buttery in 

i use for Tele phones, Senenennore, Call Bells, etc. 
P 


rice, $1.50 per cell. Liberal discount to the trade. 


The Acme Steel Lever Key, best and most 
perfect Key ever placed before the telegraphic pro- 


fession ; endorsed by hundreds of the most expert 
telegra phers in the ¢ ountry. Price by mail, $3.00. 
The ~~ py Giant Sounder, price $4. 00 by 


mail. Send for our catalogues and price lists. 
Correspondence solicited. 


PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments 
and Supplies of every description, 


Exchanges, 114 SOUTH 2d ST., PHILADELPHIA, PA. 


“ELECTRICLIGHT W 
= O\ TELEGRAPH SUPPLIES 





Among our SPECIALTIES are the CELEBRATED 





Not the Cheapest, but GUARANTEED THE BEST. 
COMPLETE OUTFIT ONLY $5.00. 





AND 


Switches for 





Annunciators, &c, 


Telegraph and Electri- 
c:l Instruments, Bat- 
tcries, Wire, Insulators, 


and Telephone Supplies 





of every description, | | 




















